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-- -PREFACE-- -
It goes without saying that a work of this nature 
cannot be evolved out of one's inner consciousness. It re-
quires a thorough searching of records and texts and it in-
volves the interviewing of many peop le . It is to the lat-
ter that I am the most indebted. In fact, if it were not 
for t he kindly criticism of the few at the Arsena l who were 
competent to give advice and suggest ion , based on actual ex-
perience with · the Taylor System, much of tha.t which is in-
cluded in these pages would have to be omitted. 
I am particularly indebted to the following men 
for information regard ing the unpublished happenings that 
took place during the installation of the Taylor System and 
I acknowledge my indebtedness i n a spirit of utmost gratitude . 
Mr . E. F. Burke - dean of the Arsenal workers after 
for ty- six years of faithful service -
Foreman, Sup erintendent, and head of 
the Planning Room under the Taylor 
Sys tem . 
Mr. F. M. Brauer - Chief Engineer, with thirty-seven 
years of service - head of the En-
g ineering Department under the Taylor 
System and personally acquainted with 
eyerybody that had anything to do with 
the installation of the system . 
Mr. H. E. Willson - Design ing Engineer - with s i xteen 
years of service - personal a ss i stant 
to Mr . Barth - and for fifteen years 
patient collector of ~~ngineering data -
designer of scores o~- Barth slide rules . 
For information regarding the working of the pres ent 
system I was able to dr·aw more frequently u:r?on my ovm knowledge 
and experience. Nevertheless, if it were not __ for the kind as -
. sistance, patience, and helpful criticism of the following people, 
whom I most frequently interrupted in their daily work with my 
interminable list of quest:tons, I much fear that th:ts thesis would 
be even less complete and accurate than it now is. 
To t hese friends, co - workers, counselors, and critics 
I also am most deeply indebted . 
The Central Planning Room 
Mr . S . C. Breese - Chief of the List of Parts and 
Materials section . 
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Mr. F. w. Ritzau Chief Estimator . 
Mr. E. L. Earle Chief Cost Accountant. 
Mr. M. T. Carney Chief of Personnel Sect ton . 
Mr . J. J. Pollock Chief of Stock Section . 
Miss M. A. Culkeen - Chief of Purchase Section. 
The Manufacturing Departments 
Mr. 1"'1 D. Coleman Supt. of Machi ne Shop . v . 
Mr . J . E. Virgo Chief Inspector . 
Mr. c. H. Seaberg Hydraulic Technician . 
Mr. H. G. Stotz Route Sheet Writer . 
Mr. H. A. Bates Rate Setter. 
Mr. J. J. Fay Production Assistant. 
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CHAPTER I. 
I N T R 0 D U C T I 0 N 
The Watertown Arsenal is one of the larger manu-
facturing arsenals administered by the Ordnance Department 
of the United States Army. It is situated in the town of 
Watertown, Massachusetts, occupying a tract of nearly one-
hundred acres. 
This tract is bordered on the south and on the 
east by the Charles River which, in years gone by, fur-
nished the means of transporting coal and heavy freight 
to the arsenal. The stone wharf exists today at the 
point where this material was unloaded. The tide water 
used to extend away past the arsenal, up as far as Water-
town Square where the dam at the Lewando factory stopped 
its further progress. At that time , too, the Charles 
River Dam at West Boston bridge did not exist and every 
bridge between there and Watertown was a wooden structure 
of uncertain age. ·Each one possessed a draw which opened 
and closed, by hand power to be sure, but nevertheless per-
mitted the passage of tugs and lighters. 
When the Larz Anderson bridge was constructed, 
Congress granted permission to erect a bridge without a 
draw. This bridge, located several miles below the arsenal 
effectively shut off any transportation of supplies by water. 
Since that bridge has been constructed, three new ones, of 
drawless design, have been completed, and as all these are 
downstream, below the arsenal, it simply means that the 
transports. tion of freight by water is a closed chapter. 
The Boston and Maine Railroad at Union Market 
Station runs a spur track into the arsenal grounds and 
that, at present, is the only means by which heavy freight 
is shipped and received. 
Motor truck service in its appropriate sphere is 
entirely possible and practicable as excellent roads pass 
by the arsenal for all destinations, while the roads within 
the gates permit the delivery of heavy loads to any shop. 
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From the earliest times the arsenal itself has 
been a complete manufacturing plant. That is, it pos-
sessed a pattern shop and a foundry, a smith shop, ma-
chine shop, and an erecting shop. .The product that this 
plant is equipped to build is gun carriages for the guns 
of heaviest calibre, such as ·are used in coast defense. 
Contrary to quite the general impression, it has nothing 
whatsoever to do with the making of explosives, of rifles, 
of field artillery, or of poison gas. All these are made 
in other arsenals at widely scattered points throughout the 
continental United States. 
A gun carriage is the device upon which the gun 
is mounted. It takes up the tremendous energy of recoil 
of the gun at the time of firing. This is done qy means 
of a system of recoil and counter-recoil cylinders which 
absorb the energy, and allow it to harmlessly dissipate, 
without damage to either material or personnel. A car-
riage must also embody the mechanism by which the gun 
itself may be maneuvered,-- that is, raised or lowered, 
or traversed either to the right or left, and these move-
ments must be accomplished with speed and precision. 
When it is recalled that a 16" gun weighs approximately 
170 tons, and yet is so delicately balanced that a gun 
pointer can change its position the merest fraction of 
an inch by the means of a small hand wheel, it will be 
realized that a gun carriage is a tremendously complicated 
affair. 
In the making of gun carriages there is nothing 
spectacular, nothing exciting, or nothing dangerous. The 
work may very well be compared to the kind that one would 
encounter in any manufacturing plant given over to the 
fabrication of extremely heavy machinery such as locomo-
tives, steam shovels, or of machine tools. The outstand-
ing distinction would perhaps be that the ordnance work 
requires a greater degree of skill and patienc~ for most of 
the parts made are finished to very close tolerances. 
Since the arsenal is an army establishment, the 
management is vested in army officers. The man that 
corresponds to the manager, in a private plant, is called 
the Commanding Officer and he is the Senior Officer on 
duty at the post. The men selected by the Ordnance De-
partment to be Commanding Officers of manufacturing arsen-
als are chosen :hot only becaus.e of their wide knowledge of 
ordnance material, but also because of their extended man-
ufacturing experience. As a result of the rigid require-
ments it is found, as one would undoubtedly guess, that the 
Commanding Officers are men of maturity, and of judgment. 
They have seen long years of service in the department and 
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usually hold the rank of Colonel. 
It goes without saying that these men are con-
scientious in their duty and give great heed and constant 
study to the problems of economical manufacture and where 
new processes, new control methods, or simplified practice 
hold forth the promise of reduced expense or better product, 
it is not long before they are adopted. It must be said in 
passing, however, that the adoption of the new thing is 
sometimes a longer while in coming than is desirable. This 
is because the Commanding Officer is not a free agent en-
tirely. He has not unlimited funds at his disposal. He 
is held strictly accountable for every dollar spent, and 
as most of the money is allotted for specific purposes, the 
expenditure of any great amount of money for any purpose 
than otherwise intended is out of the question. The only 
thing that he can do in such cases is recommend to his su-
perior, the Chief of Ordnance, that a certain course be 
followed. Sometimes the Chief of Ordnance can allot money 
at once for the purpose. More often there is no money for 
any such purpose. This means that the recommendation is 
not granted, or else that Congressional action will be sought 
to provide funds, a long and cumbersome process to be sure, 
but one that experience has found necessary in order that the 
taxpayers' money can be most rigorously safeguarded. 
Colonel Charles B. Wheeler took command of the 
Watertown Arsenal in 1908. Very soon after, he seriously 
began to consider the question of Shop Management.* At 
first the investigatiqns were made chiefly along the idea 
of reading up the literature on the subject. Visits were 
also made to the shops of other manufacturers. After in-
vestigating the several systems of bonus, premium, and so 
forth, Colonel Wheeler, and through him the Chief of Ordnance, 
General Crozier, came to the conclusion that the system best 
adapted to the need of Watertown Arsenal was the system as 
advocated by Mr. Frederick W. Taylor. Before finally com-
mencing the introduction of tbe system, the Chief of Ordnance 
sent Major C. c. Williams, who is now by the way the present 
Chief of Ordnance, to the Tabor Manufacturing Company, in 
Philadelphia; the Link Belt Manufacturing Company, also in 
Philadelphia; and to the Yale and Towne Manufacturing Com-
*Page 457. Maj.C.C.Williams' testimony. 




pany at Stamford, Connecticut.* At these several places 
Major Williams was given every opportunity for observing 
the methods of the Taylor System there installed and he 
formed the opinion that they were applicable to Watertown 
Arsenal. With this favorable report it was decided to 
install the system. 
Before going into detail regarding the experiences 
encountered as a result of this decision, it would not be 
at all amiss to recall, briefly, some incidents in the life 
of the man that made the system possible. 




MR. T A Y L 0 R * 
The "Taylor System" gets its name from Frederick 
Winslow Taylor, the eminent Mechanical Engineer who devised 
it. Mr. Taylor was born in Germantown, Pennsylvania, on 
March 20, 1856. During much of his early youth he was at 
school in France and Germany, and before his return to 
America, made an extended trip through most of the countries 
of Europe. On his return to the United States, he was 
placed in Phillips-Exeter Academy to be prepared for ad-
mission to Harvard University. However, on account of the 
weakness of his eyesight, he never realized his ambition. 
One of his instructors at the Academy was a famous 
teacher of mathematics whom he was fond of referring to as 
"Old Wentworth11 • It · was from him that Taylor got his first 
idea of time study and the ass-ignment of tasks. Wentworth 
would give an original problem in geometry to his class, take 
out his watch and record results. As soon as a student had 
solved it, he raised his hand and the time was noted. Eventu-
ally half of the class had solved the problem, and the elapsed 
time was an indication to Wentworth of the number of problems 
he could assign for a normal day's work. 
When young Mr. Taylor left Exeter he was unable to 
continue his studies and was undecided about the vocation for 
which he was fitted. Active and well-to-do, with leisure and 
no particular aim, he went in strongly for sports. During 
these years he developed a love for outdoor games, a skill 
in playing them, and a rugged physique which attended him 
throughout life. At one time he was .one of the holders of 
the amateur double tennis championship and in his later years 
stood high in the ranks of amateur golfers. 
As soon as he realized his bent toward engineering 
work, Taylor got a job as apprentice in the shops of the old 
William Sellers Company in Philadelphia. This did not work 
out to his satisfaction, however, so in 1878 he applied for 
work at the Midvale Steel Company, near Philadelphia. There 
* Condensed from Chap.II. of Scientific Management.-
C. B. Thompson. 
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was nothing open for him except a clerkship, which he ac-
cepted unwillingly and shortly resigned to go to work in the 
shops as a laborer and helper. 
In the course of a few years, from 1878 to 1884, 
he held successively the positions of clerk, helper, keeper 
of tool cribs, assistant foreman, foreman, master mechanic, 
director of research, and finally chief engineer of t~e en-
tire plant. In 1880, when trouble with his eyes had suf-
ficiently subsided, he became a student in the evening 
classes of Stevens Institute, where for three years he 
studied the fundamentals of engineering. 
On this foundation, Taylor developed a professional 
career as engineer and manager which eventually brought him 
to the position of one of the world's leading inventors, 
engineers, and administrators. Until apout 1889, Taylor 
was at Midvale. During this period, he evolved some of 
the underlying principles of ,the type of management which 
has come to be known as the "Taylor System". Here the 
methods of time study found their origin; functional fore-
manship began to take for.m; and the experiments on the 
cutting of meta.ls, which later brought him fame and wealth, 
were begun. 
In 1896, his services were engaged by the Bethle-
hem Steel Company. There for three years, with the assist-
ance of a large and competent force of engineers, he reorgan-
ized the management and methods of two of the larger machine 
shops and the foundry, and at the same time completed the 
development of his metal-cutting experiments, made substan-
tial advances in time-study methods, and did a masterly piece 
of work on the care and maintenance of leather belting. It 
was here that he worked out the formula and method of heat 
treatment for what is known as high speed steel. · 
The circumstances under which Taylor closed his 
engagement with the Bethlehem Steel Company are not clear. 
After he had been there about three years, a change in the 
directors and executive management took place and there 
came in a group who were unfamiliar with, and apparently 
antagonistic to, the methods pursued by Taylor and his starr. 




One of the plants to which Mr. Taylor went shortly 
after this was a roller bearing concern· in Fitchburg. It 
was there that the present typical methods of foremanship 
and the forms usually found in Taylor System plants reached 
their final development. The routing and cost systems 
particularly, as we find them today, were first seen in 
operation there. 
In 1901, Taylor was engaged by James M. Dodge to 
systematize the Philadelphia shops of the Link Belt Company. 
Although still a comparatively young man, Taylor had decided 
to retire from the active practice of his profession, which 
he was enabled to do by the great financial success of his 
numerous inventions and of certain coal-mining operations 
in which he had been financially interested; so he turned 
this work over to one of his former associates, Mr. Barth, 
Taylor himself only supervising the development of the 
system. 
About 1906, one of Taylor's friends, an engineer 
of high standing in his profession who had become president 
and manager of a small machine shop in Philadelphia, came 
to him in financial distress and asked for help. As usual 
Taylor was most generous about giving assistance, but for 
two reasons made the condition that the plant should be 
thoroughly and completely reorganized in accordance with 
all the principles and methods of the Taylor System. One 
reason-- the. less important of the two-- was his feeling 
that only in this way could he be sure of the ultimate re-
habilitation and success of the company. The other and con-
trolling reason was that this afforded Taylor an opportunity 
to establish an experiment station in management methods and 
a training school for young men Who wished to learn these 
methods and extend their introduction to other plants. 
For by this time scientific management, though it 
had not yet acquired this name, had passed through the stages 
o~ a profession and means of livelihood, an avocation and 
hobby, until it almost became a religion with Taylor. In 
his years of comparative leisure, he had had an opportunity 
to philosophize and generalize on his experiences, and the 
far-reaching significance of his principles and methods had 
dawned upon him and waxed until it almost filled his mental 
horizon • 
. During these years since 1901 he had early written 
his now classic pamphlet on Shop Management, and in the years 
following he had devoted himself to the propaganda of the 
movement. He gave his time and his means freely to showing 
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its operation in the Philadelphia plant to conscientious 
inquirers. In many instances he travelled far, at his own 
expense, to address associations and meetings of manufacturers 
and managers. Out of his own pocket he contributed to the 
expenses of young and ambitious engineers, who were serving 
their apprenticeship in Philadelphia. At the same time, he 
was writing his other masterpiece, "The Art of Cutting Metals", 
which was presented as his Presidential Address when he was 
elected President of the American Society of Mechanical En-
gineers in 1906. During his incumbency of that office, he 
reorganized its methods of administration. Later still, 
when scientific management had become popular, he contrib-
uted a simplified revision and a restatement of his prin-
ciples under the title of "Principles of Scientific Man-
agementn. 
It was during this period that the attention of 
labor leaders was directed to this new development. Their 
reaction, unfamiliar as they were with the principles and 
methods of scientific management, was at first suspicious, 
then actively hostile'. Taylor was untiring in his endeavors 
to make the subject clear to them, and to show them its actual 
operation and results. In his last years, he was often called 
upon to appear before congressional committees investigating 
the operation of the system in government plants. 
It was in the performance of his missionary work 
that Taylor crume to his death. He was invited to give an 
address before a number of associations in the Middle West. 
Although already worn out by appearances before similar 
associations and numerous committees, he accepted the in-
vitation; and when stricken with pneumonia on the way, his 
formerly robust physique was unable to rally to the emergency, 
and he died, after a very short illness, on March 21, 1915. 
The regard in which he was held by his co-workers, 
his scientific associates, and the public, was indicated by 
the impressive memorial services on the occasion or his 
funeral in Philadelphia, which was attended by men and women 
in all ranks of life, and from all parts of the country, many 
of them there at a considerable personal sacrifice. A year 





THE TAYLOR SYSTEM 
In his book entitled "Shop Management", which Mr. 
Taylor said was "written mainly with the obj ect of advocating 
high wages and low labor cost",* he presented the method of 
management that very quickly came to be associated with his 
name. 
Mr. Taylor had long noticed that most machine shops, 
particularly those large engineering establishments building 
miscellaneous machinery, were organized for most part on the so 
called "military plan". That is, the orders in these industrial 
establishments as in the army pass from the high ranking officers, 
down through those of the junior grades until finally they reach 
the men. Tha t is, in industry they would pass from the manager 
through the various superintendents, foremen, assistant foremen 
and gang bosses to the men. In establishments of this nature 
the duties of the foremen, gang bosses, etc., are so varied and 
call for an amount of special information coupled with such a 
variety of natural ability, that only men of unusual qualities 
to start with, and who have had years of special training, can 
perform them in a satisfactory manner. For instance, the duties 
of a gang boss in charge of lathes or planers are most extensive. 
He mus t : 
*~· First - be a good machin i st - and this alone calls 
for years of special training, and limits 
the choice to a comparatively small class 
of men. 
Second - be able to read drawings readily, and have 
sufficient imagination to see the work in 
its finished state clearly before him. This 
calls for at least a certain amount of brains 
and educat ion. 
Third - plan ahead and see that the right jigs, clamps, 
and appliances, as well as proper cutting tools, 
are on hand, and are used to set the work correct-
ly in the machine and cut the metal at right 
speed and feed. This calls for the ability 
to concentrate the mind upon a multitude of 
small details, and take pains with little, 
uninteresting things. 
~c- Shop lfLS.nag ement - F. W. Taylor - Page 22. 
~P .. '- Shop Management - F. W. Taylor - Page 96. 
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Fourth - see that each man keeps his machine clean 
and in good order. This calls for the 
example of a man who is. naturally neat 
and orderly himself. 
Fifth - see that each man turns out work of the 
proper quality. This calls for the con-
servative judgment and the honesty which 
are the qualities of a good inspector. 
Sixth - see that the men under him work steadily 
and fast. To accomplish this he should 
himself be a hustler, a man of energy, 
ready to pitch in and infuse life into 
his men by working faster than they do, -
and this quality is rarely combined with 
the painstaking care, the neatness and 
the conservative judgment demanded as 
the third, fourth and fifth requirements 
of a gang boss. 
Seventh - constantly look ahead over the whole 
field of work and see that the parts 
go to the machines in their proper 
sequence, and that the right job gets 
to each machine. 
Eighth - in a general way, supervise the time-
keeping and fix piece work rates. Both 
the seventh and eighth duties call for 
a certain amount of clerical work and 
ability, and this class of work is al-
most always repugnant to the man suited 
to active executive work, and difficult 
for him to do; and the rate-fixing alone 
requires the who le time and careful 
study of a man especially suited to its 
minute detail. 
Ninth - discipline the men under him, and readjust 
their wages; and these duties call for 
judgment, tact, and judicial fairness. 
It is evident, then, that the duties which t he or-
dinary gang boss is called upon to perform would demand of him 
a large proportion of the nine attributes mentioned above; and 
i f such a man could be found he should be made manager or super-
intendent of a works instead of gang boss. However, bearing in 
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mind the fact that plenty of men can be had who combine four 
or five of these attributes, it becomes evident that the work 
should be so subdivided that the various positions can be 
filled by men of this caliber, and a great part of the art 
of management m1doubtedly lies in planning the work in this 
way. This can, in the judgment of the writer O~ r. Taylor), 
be best accomplished by abandoning the military type of organ-
ization and introducing two broad and sweeping changes in the 
art of management: 
(a) As far as possible the workmen, as well as the 
gang bosses and foremen, should be entirely 
relieved of the work of planning, and of all 
work which is more or less clerical in its 
natt~e. All possible brain work should be 
removed from the shop and centered in the 
planning or laying-out department, leaving 
for the foremen and gang bosses work strict-
ly executive in its nature. Their duties 
should be to see tha t the operations planned 
and directed from the planning room are 
promptly carried out in the shop. Their time 
should be spent with t he men, teaching t hem 
to think ahead, and leading and instructing 
them in their work . 
(b) Throughout the whole field of management the 
military type of organiza tion should be aban-
doned, and what may be called the "functional 
type" substituted in its place. "Functional 
management" consists in so dividing the work 
of management that each man from the assistant 
superintendent down shall have as few functions 
as possible to perform. If practicable the 
work of each man in the management should be 
confined to the performance of a single lead-
ing function. 
Under the ordinary or military type the workmen are 
divided into groups. The men in each group receive their orders 
from one man only, the foreman or gang boss of that group. This 
man is the single agent through which the various functions of 
the management are brought into contact with the men. Certainly 
the most marked outward characteristic of functional management 
lies in the fact that each workman, instead of coming in direct 
contact with the management at one point only, namely, through 
his gang boss, receives his daily orders and help directly from 
eight different bosses, each of whom performs his own particular 
function. Four of these bosses are in the planning roo.m and 
of these,three send their orders to and receive their returns 
11 
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from the men, usually in writing. Four others are in the shop 
and personally help the men in their work, each boss helping in 
his own particular line or function only. Some of these bosses 
come in contact with each man only once or twice a day and then 
for a few minutes perhaps, while others are with the men all 
the time, and help each man frequently. The functions of 
one or two of these bosses require them to come in contact 
with each workman for so short a time each day that they can 
perform their particular duties perhaps for all of the men 
in the shop, and in their line they manage the entire shop. 
Other bosses are called upon to help their men so much and 
so often that each boss can perform his function for but a 
few men, and in this particular line a number of bosses are 
required, all performing the same function but each having 
his particular group of men to help. Thus the grouping of 
the men in the shop is entirely changed, each workman belong-
ing to eight different groups according to the particular 
functional boss whom he happens to be working under at the 
moment. 
The following is a brief description of the duties 
of the four types of executive functional bosses which N~. 
Taylor has found it profitable to use in the active work of 
the shops: (1) gang bosses, (2) speed bosses, (3) inspectors, 
and (4) repair bosses. 
The gang boss has charge of the preparation of all 
work up to the time that the piece is set in the machine. It 
is his duty to see that every man under him has at all times 
at least one piece of work ahead at his machine, with all the 
jigs, templates, drawings, driving mechanism, sling chains, 
etc., ready to go into .his machine as soon as the piece he 
is actually working ori is done. The gang boss must show 
his men how to set their work in their machines in the quick-
est time, and see. that they do it. He is responsible for the 
work being accurately and quickly set, and should be not only 
able but willing to pitch in himself and show the men how to 
set the work in record time. 
The speed boss must see that the proper cutting tools 
are used for each piece of work, that the work is properly 
driven, that the cuts are started in the right part of the 
piece, and that the best speeds and feeds and depth of cut 
are used. His work begins only after the piece is in the 
lathe or planer, and ends when the actual machining ends. 
The speed boss must not only advise his men how best to do 
this work, but he must see that they do it in the quickest 
time, and that they use the speeds and feeds and depth of 
cut as directed on the instruction card. In many cases he is 
called upon to demonstrate that the work can be done in the 
specified time by doing it himself in the presence of his men. 
12 
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"The inspector is responsible for L~e quality of 
the work, and both the workmen and speed bosses must see 
that the work is all finished to suit him. This man can, 
of course, do his work best if he is a master of the art 
of finishing work both well and quickly. 
The repair boss sees that each workman keeps his 
machine clean, free from rust and scratches, and that he oils 
and treats it properly, and that all of the standards estab-
lished for the care and maintenance of the machines and their 
accessories are rigidly maintained, such as care of belts and 
shifters, cleanliness of floor around machines, and orderly 
piling and disposition of work. 
• The following is an outline of the duties of the 
four functional bosses who are located in the planning room, 
and who in their various functions represent the department 
in its connection with the men. The first three of these 
send their directions to and receive their returns from the 
men, mainly in writing. These four representatives of the 
planning department are: (1) The order of work clerk, (2) 
instruction card clerk, (3) time and cost clerk, and (4) 
shop disciplinarian. 
Order of Work and Route Clerk. After the route 
clerk in the planning department has laid out the exact route 
which each piece is to travel through the shop from machine to 
machine in order that it may be finished at the time it is 
needed for assembling, and the work done in the most economical 
way, the order of work clerk daily writes lists instructing 
the workmen and also all of the executive shop bosses as to 
the exact order in which the work is to be d me by each class 
of machines or men, and these lists constitute the chief means 
for directing the workmen in this particular function. 
Instruction Card Clerks. The "instruction card" as 
its name indicates, is the chief means employed by the planning 
department for instructing both the executive bosses and the 
men in all of the details of their work. It tells them briefly 
the general and detail drawing to refer to, the piece number 
and the cost order number to charge the work to, the special 
jigs, fixtures, or tools to use, where to start each cut, and 
how many cuts to take, the speed and feed to be used for each 
cut, and the time within which each operation must be finished. 
It also informs them as to the piece rate, the differential rate, 
or the premium to be paid for completing the task within the 
specified time (according to the system employed); and further, 
when necessary, refers them by name to the man who will give 
them especial directions. This instruction card is filled in 
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. by one or more members of the planning department, according to 
the nature and complication of the instructions, and bears the 
same relation to the planning room that the drawing does to 
the drafting room. The man who sends it into the shop and who, 
in case difficulties are met with in carrying out the instruc-
tions, sees that the proper man sweeps these difficulties away, 
is called the instruction card foreman. 
, Time and Cost Clerk. This man sends to the men 
through the "time ticket" all the information that they need 
for recording their time and the cost of the work, and secures 
proper returns from them. He refers these for entry to the 
cost and time record clerks in the planning room. 
Shop Disciplinarian. In case of insubordination 
or impudence, repeated failure to do their duty, lateness or 
unexcused absence, the shop disciplinarian takes the workman 
or bosses in hand and applies the proper remedy. He sees that 
a complete record of each man's virtues and defects is kept. 
This man should also have much to do with readjusting the wages 
of the workmen. At the very least, he should invariably be con-
sulted before any change is made. One of his most important 
functions should be that of peace-maker. 
Thus, under functional foremanship, we see that the 
work which, under the military type of organization, was done 
by the single gang boss, is subdivided among eight men: (1) 
Route clerks; (2) Instruction card clerks; (3) Cost and time 
clerks, who plan and 1give directions from the planning room; 
(4) Gang bosses; (5) Speed bosses; (6) Inspectors; ·(7) Repair 
bosses, who show the men how to carry out their instructions, 
and see that the work is done at the proper sveed; and (8) the 
Shop Disciplinarian, who performs thisfUnction for the entire 
establishment. 
The greatest good resulting from this change is that 
1 t becomes possible in a comparatively short time to train bosses 
who can really and fully perform the function demanded of them, 
while under the old system it took years to train men who were, 
after all, able to thoroughly perform only a portion of their 
duties. A glance at the nine qualities needed for a well rounded 
man and then at the duties of these functional foremen will show 
that each of these men requires but a limited number of the nine 
qualities in order to successfUlly fill his position; and that 
the special knowledge which he must acquire forms only a small 
part of that needed by the old style gang boss. 
It thus becomes possible with fUnctiona l foremanship 
to thoroughly and completely equip even a new company starting 
on a laree scale, with competent officers in a reasonable time, 
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which is entirely out of the question under the old system. 
Another great advantage resulting from functional or divided 
foremanship is that it becomes entirely practicable to apply 
the four leading principles of management to the bosses as 
well as to the workmen. Each foreman can have a task assigned 
him which is so accurately measured that he will be kept fully 
occupied and still will daily be able to perform his entire 
function. This renders it . possible to pay him high wages 
when he is successful by giving him a premium similar to that 
offered the men and leave him with low pay when he fails. 
The full possibilities of functional foremanship, 
however, will not have been realized until almost all of the 
machines in the shop are run by men who are of smaller caliber 
and attainments, and who are therefore cheaper than those 
required under the old system. The adoption of standard tools, 
appliances, and methods throughout the shop, and the planning 
done in the planning room and the detailed instructions sent 
them from this department, added to the direct help received 
from the four executive bosses, permit the use of comparatively 
cheap men even on complicated work. 
When functional foremanship is introduced in a large 
shop, it is desirable that all of the bosses who are performing 
the same function should have their own foreman over them; for 
instance, the speed bosses should have a speed foreman over 
them, the gang bosses; a head gang boss; the inspectors, a 
chief inspector, etc., etc. The functions of these over-fore-
men are twofold. The first part of their work is to teach 
each of the bosses under them the exact nature of his duties, 
and at the start, also to nerve and brace them up to the point 
of insisting that the· workmen shall carry out the orders exact-
ly as specified on the instruction cards. This is a difficult 
task at first, as the workmen have been accustomed for years to 
do the details of the work to . suit themselves, and many of them 
are intimate friends of the bosses, and believe that they know 
quite as much about their business as the latter. The second 
function of the over-foreman is to smooth out the difficulties 
which arise between the different typesof bosses who in turn 
directly help the men. The speed boss, for instance, always 
follows after the gang boss on any particular job in taking 
c~~rge of the workmen. In this way their respective duties 
come in contact edgeways, as it were, for a short time, and 
at the start there is sure to be more or less friction between 
the two. If two of these 'bosses meet with a difficulty which 
they cannot settle, they send for their respective over-fore-
men, who are usually able to straighten it out. In case the 
latter are unable to agree on the remedy, the case is referred 
by them to the assistant superintendent, whos·e duties, for a 
certain time at least, may consist largely in arbitrating such 
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difficulties and thus establishing the unwritten code of laws 
by which the shop is g overned. 
Before leaving this portion of t he subject the writer 
(Mr. Taylor) wishes to call attention to the analogy which 
functional foremanship bears to the management of a large 
up-to-date school. In such a school each day the children are 
taken in hand successively by one teacher after a nother who 
is trained in his particular spe cialty, ar:rl they are in many 
cases disc iplined by a man particularly tra i ned in this function. 
The old style, one teacher to a class plan is entirely out of 
date. 
The writer (Mr . Taylor) has found tha t better results 
are attained by placing the planning department i n one office, 
situated, of course, as close to the center of the shop or 
shops as practicable, r ather than by locating its members in 
different places according to their duties. This department 
performs more or les s the functions of a clearing house. In 
doing their var ious duties, i ts members must ex change informa-
tion frequently, and since they send their orders to and re-
ceive their returns from the men in the shop, principally i n 
wri t ing, simplicity calls for the use, when possib le, of a 
s-ingle piece of paper for each job for conveying the instruc-
tions of the different members of the planning room to the 
men and another similar paper for receiving the returns from 
the men to the department. • Writing out these orders and act-
ing promptly on receipt of the returns and r ecordb1g them 
requires the members of the department to be close together. 
The l arge machine shop of the Bethlehem Steel Company was more 
than a quarter of a mile long, and this was successfully run 
from a single planning room situated close to it. The manager, 
superintendent, and their assistants should, of course, have 
their off ices adjacent to the planning room and, if practicable, 
the drafting room should be near at hand, thus bringing all of 
the planning and purely brain work of the establishment close 
together. The advantagesof this concentra tion were found to 
be so great at Bethlehem that the general of f ices of the com-
pany, which were formerly located in the business part of the 
town, about a mile and a half away, were moved into the middle 
of the works adjacent to the planning room. 
The shop, and indeed the whole works, should be 
managed, not by the manager, superintendent, or foreman, but 
by the planning department. The daily routine of running the 
entire works should be carried on by the various functional 
elements of this department, so that, in theory at least, the 
works could run smoothly even if the manager, superintendent, 
and their assistants outside the planning room were all to be 
away for a month at a time. 
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The following are the leading functions of the 
planning department: o)t-
(a) A complete analysis of all orders for machines 
or work talc en by the company. 
(b) Time study for all work done by hand throughout 
the works, including that done in setting the 
work in machines, and all bench, vise work and 
transportation, etc. 
(c) Time study for all operations done by the 
various machines. 
(d) The balance of all materials, raw materials, 
stores and finished parts, and the balance of 
the work ahead for each class of machines 
and workmen. 
(e) The analysis of all inquiries for new work 
received in the sales department and prom-
ises for time of delivery. 
(f) The cost of all items manufactt~ed with com-
plete expense analysis and complete monthly 
comparative cost and expense exhibits. 
(g) The pay department. 
(h) The mnemonic symbol system for identification 
of parts and for charges. 
(i) Information bureau. 
(j) Standards. 
(k) Maintenance of system and plant, and use 
of the tickler. 
(1) Messenger system and post office delivery. 
(m) Employment bureau. 
(n) Shop disciplinarian. 
(o) A mutual accident insurance association. 
(p) Rush order department. 
(q) Improvement of system or plant. 
* Page 111 - Shop Management - F. W.Taylor. 
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These several functions may be described more in 
detail as follows: 
(a) The Complete Analysis of All Orders for Machines 
or Work Taken by the Company. 
This analysis should indicate the designing and 
drafting required, the machines or parts to be purchased and 
all data needed by the purchasing agent, and as soon as the 
necessary drawings and information came from the drafting 
room the lists of patterns, castings and forgings to be made, 
together with all instructions for making them, including 
general and detail drawing, piece number, the mnemonic symbol 
belonging to each piece, a complete analysis of the successive 
operations to be done on each piece, and the exact route which 
each piece is to travel from place to place in the works. 
(b) Time Study for All Work Done by Hand 
Throughout the Works, Including That 
Done in Setting the Work in Machines, 
and All Bench and Vise Work, Transpor-
tation, etc. 
This information for each particular operation should 
be obtained by summing up the various unit times of which it 
consists. To do this, of course, requires the men performing 
this function to keep continually posted as to the best methods 
and appliances to use, and also to frequently consult with and 
receive advice from the executive gang bosses who carry out this 
work in the shop, and from the man in the department of standards 
and maintenance of plant (j) beneath. The actual study of unit 
times, of course, forms the greater part of the work of this 
section of the planning room • . 
(c) Time Study for All Operations Done by 
the Various Machines. 
This information is best obtained from Slide Rules, 
one of which is made for each machine tool or class of machine 
tools throughout the works; one, for instance, for small 
lathes of the same type, one for planers of same type, etc. 
These slide rules show the best way to machine each piece and 
enable detailed directions to be given the workman as to how 
many cuts to take, where to start each cut, both for roughine 
out work and finishing it, the depth of the cut, the best feed 
and speed; and the exact time required to do each operation. 
The information obtained through function (b) to-
gether with that obtained through (c) affords the basis for 
fixing the proper piece rate, differential rate or the bonus 
to be paid, according to the system employed. 
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(d) The Balance of All Materials, Raw 
Materials, Stores and Finished Parts, 
and the Number of Day's Work Ahead for 
each Class of Machines and Workmen. 
Returns showing a 11 receipts, as well as the issue 
of all raw materials, stores, partly finished work, and com-
pleted parts and machines, repair parts, etc., daily pass 
through the -balance clerk, and each item of which there have 
been issues or receipts, or which has been appropriated to the 
use of a machine about to be manufactured, is daily balanced. 
Thus the balance clerk can see that the required stocks of 
materials are kept on hand by notifying at once the purchasing 
a gent or other proper party when the amount - on hand falls below 
the prescribed figure. The balance clerk should also keep 
a complete running balance of the hours of work ahead for each 
class of machines and workmen, receiving for this purpose daily 
from (a), (b), and (c) above, statements of the hours of new 
work entered, and from the i nspectors and daily time cards a 
statement of the work as it is finished. He should keep the 
manager and sales department posted "through daily or weekly 
condensed reports as to the number of days of work ahead for 
each department, and thus enable them to obviate either a 
congestion or scarcity of work. 
(e) The Analysis of All Inquiries for New 
Work Received in the Sales Department 
and Promises as to Time of Delivery. 
The man or men in the planning room who perform the 
duties indicated at (a) above should consult with (b) and (c) 
and obtain from them approximat ely the time required to do the 
work inqQired for, and from (d) the days of work ahead for the 
various machines and departments , and inform the sales depart-
ment as to the probable time required to do the work and the 
earliest date of delivery. 
(f) The Cos t of All Items Manufactured, 
with Complete Expense Analysis and 
Complete Monthly Comparative Cost 
and Expense Exhibits. 
The books of the company should be closed once a 
month and balanced as completely as they usually are at the end 
of the year, and the exact cost of ea ch article of merchandise 
finished during the previous · month should be entered on a com-
parative cost sheet. The expense exhibit should also be a 
comparative sheet. The cost ac·count should be a completely 
balanced account, and not a memorandum account as it generally 
is . All the expenses of the establishment, direct and indirect, 
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including the administration and sales expense, should be 
charged to the cost of the product which is to be sold. 
(g) The Pay Department. 
The pay department should include not only a record 
of the time and wages and piece work earnings of each man, and 
his weekly or monthly payment, but the entire supervision of 
the arrival and departure of the man from the works and the 
various checks needed to insure against error or cheating. It 
is desirable that some one of the "exception systems" of time 
keeping should be used. 
(h) The Mnemonic Symbol System for 
Identification of Parts and for 
Charges. 
Some one of the mnemonic symbol systems should be used 
instead of numbering the parts or orders for identifying the 
various articles of manufacture, as well as the operations to 
be performed on each piece and the various expense charges of 
the establishment. This becomes a matter of great importance 
when written directions are sent from the planning room to the 
men, and the men make their returns in writing. The clerical 
work and the chances for error are thereby greatly dimished. 
(i) Information Bureau. 
The information bureau should include catalogues of 
drawings (providing the drafting room is close enough to the 
planning room) as well as all records and reports for the whole 
establishment. The art of properly indexing information is by 
no means a simple one, and as far as possible it should be 
centered in one man. · 
(j) Standards. 
The adoption and maintenance of standard tools, fix-
tures, and appliances down to the smallest item throughout the 
works and office, as well as the adoption of standard methods 
of doing all operations which are repeated, is a matter of im-
portance, so that under similar conditions the sa~e appliances 
and methods shall be used throughout the plant. This is an 
absolute preliminary to success in assigning daily tasks which 
are fair and which can be carried out with certainty. 
(k) Maintenance of System and Plant, and 
Use of the Tickler. 
One of the most important functions of the planning 
room is that of the maintenance of the entire system, and of 
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standard methods and appliances throughout the es tablishment, 
including the planning room its elf. An elabora te time table 
should be made out showing daily the time when a n:i place where 
each report is due, which is necessary to carry on the work 
and to maintain the system. I t should be the duty of the 
member of the Planning Room i n charge of this function to find 
out at each time through the day when repor ts are due, whether 
they have been received, and if not , to keep bothering the man 
who is behind hand until he has done his dut y. Almost a l l of 
the reports, etc., going in and out of the planning room can be 
made to pass through this man. As a mechanical aid to him in 
performing his function the tickler is invaluabl~. The best 
type of tickler is one which has a portfolio for each day in 
the year, large enough to insert all reminders and even quite 
large instruction cards and repor ts without folding. In main-
ta i ning methods and appliance s , notices should be placed in the 
tickler in advance, to come out a t proper i ntervals throufpout 
the year for the inspection of each element of the system and 
the inspection and overhauling of all standards as well as the 
examination and repairs at stat ed intervals of parts of machines , 
boilers, engines, belts , etc., likely to wear out or g i ve trouble , 
thus preventing breakdowns and delays. One tickler can be used 
for the entire works and is preferable to a nwnber of individual 
ticklers. Each man ca n remind himself of his various small 
routine duties to be performed either daily or weekly, etc., 
and which might be otherwise ove rlooked, by sending small re-
minders, written on slips of paper, to be placed in the t ick ler 
and returned to him a t the proper time. Both the tickler a nd a 
thoroughly systematized messenger service should be immediately 
adjacent t o this man in the planning room, if not directly under 
his management. 
The proper execu t ion of this function of the planning 
room will relieve the superintendent of some of the most vexatious 
and time-consuming of his dut ies , and at the same time the work 
will be done more thoroughly and che a per than if he - does it him-
self. By the adoption of s tandards and the use of instruction 
ca rds for overhauling machinery, etc., and the use of a tickler 
as above described, Mr. Taylor reduced the repair force of the 
Midvale Steel Works to one-third its size while he was in the 
position of Master Mechanic. There was no planning depart-
ment, however, in the works at that time. 
(1) Messenger System and Post Office Delivery. 
The messenger system should be thoroughly organized 
a nd records kept showing which of the boys are the most efficient . 
This should afford one of the best opportunities for selecting 




There should be a regular half-hourly post office 
delivery system for collecting and distributing routine 
reports, and records, and messages in no especial hurry 
throughout the works. 
(m) Employment Bureau. 
The selection of the men who are employed to fill 
vacancies or new positions should receive the most careful 
thought and attention and should be under the supervision of 
a competent man who will inquire into the experience and 
especial fitness and character of applicants and keep constant-
ly revised lists of men suitable for various positions in the 
shop. In this section of the planning room an individual record 
of each of the men in the works can well be kept showing his 
punctuality, absence without excuse, violation of shop rules, 
spoiled work or damage to machines or tools, as well as his 
skill at various kinds of work; average earnings, and other 
good qualities for the use of this department as well as the 
shop disciplinarian. 
(n) The Shop Disciplinarian. 
This man may well be closely associated with the em-
ployment bureau and, if the works is not too large, the two 
functions can be performed by the same man. The knowledge of 
character and of the qualities needed for various positions 
acquired in disciplining the men should be useful in selecting 
them for employment. This man should, of course, consult 
constantly with the various foremen and bosses, both in his 
function as disciplinarian and in the employment of men. 
(o) A Mutual Accident Insurance Association. 
A mutual accident insurance association should be 
established, to which the company contributes as well as the 
men. The object of this associa t ion is twofold: first, the 
relief of men who'are injured, and second, an opportunity of 
returning to the workmen all fines which are im~osed upon them 
in disciplining them, and for damage to company s property or 
work spoiled. 
( p) Rus h Order Department. 
Hurrying through parts which have been spoiled or 
have developed defects, and also special repair orders for 
customers, should receive the attention of one man. ' 
(q) Improvement of System or Plant. 
One man should be especially charged with the work of 
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improvement in the system and in t he running of the plant. 
The type of organization described in the foregoing 
paragraphs has such an appearance of complication and there are 
so many new positions outlined in t he planning room which do 
not exist even in a well managed establishment of the old school, 
tha t it seems desirable to again call attention to the fac t 
that, with the exception of the study of unit times and one 
or two minor functions, each item of work which is performed 
in the planning room with the superficial appearance of grea t 
complication must also be perf ormed by the workmen in t he shop 
under the old type of management , with its single cheap fore-
man and the appearance of great simplicity. In the first case, 
h owever, the work is done by a n especially trained body of men 
who work together like a smoothl y running machine, and in the 
second by a much larger number of men very poorly trained and 
ill-fitted for this work, and each of whom while doing i t is 
taken away from some other job for which he is well trained. 
The work which is now done by one sewing machine, intricate 
in its appearance, was formerly done by a number of women with 
no apparatus beyond a simple needle and thread. 
There is no question tha t the cost of production is 
lowered by separating the work of planning and the brain work 
as much as possible from the manual labor. When this is done, 
however, it is evident that the bra in workers must be given 
sufficient work to keep them fully busy all the time. They 
must not be allowed to stand around for a considerable part 
of their time waiting for their particular kind of work to 
come along, as is so frequently the case. 
, The belief is almost universal among manufacturers 
that for economy the number of bra in workers, or non-producers, 
as they are called, should be as small as possible i n proportion 
to the number of producers, i.e., those who actually work with 
their hands. An examination of the most successful establish-
ments will, however, show that the reverse is true. 
It would seem almost unnecessary to dwell upon the 
desirability of standardizing , not only all of the tools, ap-
pliances and implements throughout the works and office, but 
also the methods to be used in the multitude of small operations 
which are repeated day after day. There are many gpod managers 
of the old school, however, who feel this standardization is not 
only unnecessary but that it is undesirable, their principal 
reason being that it is better to allow each workman to develop 
his individua lity by choosing the particular implements and 
methods which suit him best. There is considerable weight in 
this contention when the scheme of management is to allow each 
workman to do the work as he pleases and hold him responsible 
for results. Unfortunately, in ninety-nine out of a hundred 
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such cases only the first part of this plan is carried out. 
The workman chooses his own methods and implements, but is not 
held in any strict sense accountable unless the quality of the 
work is so poor or the quantity turned out is so small as to 
almost amount to a scandal. In the type of management advocated 
by the writer, (Mr . Taylor) this complete standardization of all 
deta.i ls and methods is not only desirable but absolutely indis-
pensable as a preliminary to specifying the time in wh ich each 
operation shall be done, and then i ns isting that it shall be 
done within the time allowed.?<-
Neglecting to take the time and trouble to thoroughly 
standardize all of such methods and details is one of the chief 
causes for setbacks and failure in introducing this system. 
Much better results can be attained, even if poor standards be 
adopted, than can be reached if some of a given class of im-
plements are the best of their kind while others are poor. It 
is uniformity that is required. Better have them uniformly 
second class than mainly first with some second and some third 
class thrown in at random. The wri ter (Mr. Taylor) has never 
failed to mak e enormous gains in the economy of running by 
the adoption of standards. 
Before start ing to make any radical changes leadi ng 
toward an improvement in the system of management, it is desir-
able , and for ul timate success in most cases necessary, that t he 
directors and the important owners of an enterprise shall be 
made to understand, at least in a general way, what is involved 
in the change . 
They should understand the general philosophy of the 
system and should see that, as a whole, it must be in .harmony 
with its few leading ideas, and that principles and details 
which are admirable in one type of management have no place 
whatever in another . They should be shown that i t pays to 
employ an especial corps to introduce a new system just as it 
pays to employ espe cia l designers and workril.en to build a new 
plant. They should understand, too, that a great deal o:f 
tlme is involved i n a radica l change in management, and that, 
in the case of a large works, if they are incapable of looking 
ahead and patiently waiting from two to four years, they had 
better leave things as they are. They should be prepared to 
lose some of their valuable men who c annot stand the change and 
also be prepared for the continued indignant protest of many of 
their old and trusted employees who c an see nothing but extrava-
gance in the new vvays and ruin ahead . They should fully realize 
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before starting on their work and should never los e sight 
of the fact that the great object of the new organization is 
to bring about two momentous changes in the men: They are: 
First. A complete revolution L11 their mental 
attitude toward their employers and 
their work. 
Second. As a result of t his change of feeling 
such an increase in their determination 
and physica l activity, and such an im-
provement in the conditions under which 
the work is done, will re sult in many 
cas es in their tm~ning out from two to 
three times as much work as they had 
done in the past. 
At first workmen c annot see why, if they do twice 
as much work as they have done, they should not receive twice 
the wages. · When t h e matter is properly explained to t h em and 
they h ave time to think it over , they will see that in most cases 
the increas e in output is quite as much due to the improved 
appliances and methods, to the rna. intenance of standards a rr1 to 
the great help which they receive from the men over them as 
to their own ha rder work. They will realize that the c~npany 
must pay for the introduction of the improved system, which 
costs thousands of dollars, and also the salaries of the addi-
tional foremen and of the clerk s, etc., in the planning room as 
well a s the tool room therefore, the company is entitled to an 
increas ed profit quite as much as the men are. All but a few 
of them will come to unders tand in a genera l way th~t under 
the new order of things t h ey are coopera ting with their employ-
ers to make as great a saving as possible ani that they will re-
ceive permanently their fair shro~e of this gain . 
Their real instruction, h owever , must come through a 
series of object les sons . They must be convinced that a great 
increa se in speed is possible by seeing here and there a man 
among them increase his pace and double or treble his output. 
They must see t h is pace maintained until they are ~mnvinced 
that it is not a mere spurt; and most important of all, they 
must see the men who "get there" in t..~is way receive a proper 
increase in wages and become satisfied. It is only with these 
object lessons in plain sight that the new theories can be made 
to stick. It will be in presenting these object lessons and in 
smoothing away the difficulties so that the high speed can be 
mainta ined, and in assisting to form public opinion in the shop, 
that the great efficiency of func t ional foremanship under the 
direction of the planning room will first become apparent. 
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In reaching the final high rate of speed which shall 
be steadily maintained, the broad fact should be realized that 
the men must pass through several d istinct phases, rising from 
one plane of efficiency to another until the final level is 
reached. First they must be taught to work under an improved 
system of day work. Each man must learn how to give up his 
own particular way of doing things, adapt his methods to the 
many new standards, and grow accustomed to receiving and obeying 
directions covering details, large and small, which in the past 
have, been left to his individual judgment. * At first the work-
men can see nothing in all of this but red tape and impertinent 
interference, and time must be allowed them to recover from 
their irritation, not only at ~~is, but at every stage in their 
upward march. If they have been classed together and paid uni-
form wages for each class, the better men should be singled out 
and given higher wages so that they shall distinctly recognize 
the fact that each man is to be paid according to his individual 
worth. 
After becoming accustomed to direction in minor matters, 
they must gradually learn to obey instructions as to the pace at 
which they are to work, and grasp the idea, first, that the 
planning depar.tment knows accurately how long each operation 
should take; and, second, that sooner or later they will have 
to work at the required speed if they expect to prosper. After 
they are used to following the speed instructions given them, 
then one at a time they can be raised to the level of maintain-
ing a rapid pace throughout the day. And it is not until this 
final step has been taken that the full measure of the value 
of the new system will be felt by the men through daily receiv-
ing larger wages, and by the company through a materially larger 
output and lower cost of production. 
To decide where to begin is a perplexing and bewilder-
ing problem which faces the reorganizer in management when he 
arrives in a large establishment. In making this decision, as 
in taking each subsequent step, the most important consideration, 
which should always be first in the mind of the reformer, is 
"what effect will this step bave upon the workmen?" Through some 
means (it would almost appear some especial sense) the workman 
seems to scent the approach of a reformer even before his arrival 
in town. Their suspicions are thoroughly aroused, and they are 
. on the alert for sweeping changes which are to be against their 
interests and which they are prepared to oppose from the start. 
Through generations of bitter experiences working-men as a class 
have learned to look upon all change as antagonistic to their 
best interests. They do not ask the object of the change, but 
oppose it simply as "change". The first changes, therefore, 
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should be such as to allay the suspicions of the men and con-
vince them by actual contact that the reforms are, after all, 
rather harmless and are only such a s will ultimately be of 
benefit to all concerned. Such improvements, then, as directly 
affect the workmen least should be started first. At the same 
time, it must be remembered that the whole operation is of 
necessity so slow that a new system should be started at as 
many points as possible, and constantly pushed as hard as 
possible. 
In a metal working plant a start can be made .at 
once along all of the following lines: 
(1) The introduction of standards throughout the 
works and office. 
(2) The scientific study of unit times on several 
different kinds of work. 
(3) A complete analysis of the pulling, feeding 
power, and the proper speeding of the various 
machine tools throughout the place with a view 
of making a slide rule for properly running 
each machine. 
(4) The work of establishing the system of time 
cards by means of which ultimately all of the 
desired information will be conveyed from the 
men td the planning room. 
(5) Overhauling the stores issuing and receiving 
system so as to establish a complete running 
balance of materials. 
(6) Ruling and printing the various blanks that 
will be required for shop returns and reports, 
time cards, instruction cards, expense sheets, 
cost sheets, pay sheet, and balance records; 
storeroom; tickler ; and maintenance of stand-
ards, system, plant, etc.; and starting such 
functions of the planning room as do not 
directly affect the men. 
If the works is a large one, the man in charge of 
introducing the system should appoint a special assistant in 
charge of each of the above functions just as an engineer 
designing a new plant w·ould start a number of dra.ftsmen to 
work upon the various elements of construction. Several of 
these assistants will be brought into close contact with the 
men, who will in this way gradually get used to seeing changes 
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going on and their suspicion, both of the new men and the 
methods, will have been allayed to such an extent. before any 
changes which seriously affec t them are made, that little or 
no determined opposition need be anticipated. The mos t im-
portant and difficult task of the organizer will be that of 
selecting and training the var.Lous functional foremen who 
are to lead and instruct the workmen, and his success will 
be measured principally by his ability to mold and reach 
these men. They cannot be found they must be made. They 
must be instructed in their new functions largely, in the 
beginning at least, by the organizer himself; and this in-
struction, to be effective, should be mainly in actually do-
ing the work. Explanation and theory will go a little way, 
but actual doing is needed to carry conviction. 
In selecting men to be tried as foremen, or in fact 
for any position throughout the place, from the day laborer up, 
one of two different types of men should be chosen, according 
to the nature of the work to be done. For one class of work, 
men should be selected who are too good for the job; and for 
the other class of work, men who are barely gpod enough.* 
If the work is of a routine nature, in which the 
same operations are likely to be done .over and over again, 
with no great variety, and in which there is no apparent 
prospect of a radical change being made, perhaps through a 
term of years, even though the work itself may be complicated 
in its nature, a man should be selected whose abilities are 
barely equal to the task. Time and training will fit him for 
his work, and since he will be better paid than in the past, 
and will realize that he has been given the chance to make his 
abilities yield him the largest return -- all of the elements 
for promoting contentment will be present; and those who are 
blessed with cheerful dispositions will become satisfied and 
remain so. Of course, a considerable part of mankind is so 
born or educated that permanent contentment is out of the ques-
tion. No one, however, should be influenced by the discontent 
of this class. · 
On the other hand, if the work to be done is of great 
variety -- particularly if improvements in methods are to be 
anticipated -- throughout the period of active organization 
the men engaged in systematizing should be too good for their 
jobs. For such work, men should be selected whose mental caliber 
and attainments will fit them, ultimately at least, to command 
higher wages than can be afforded on the work which they are at. 
It will prove a wise policy to promote such men both to better 
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positions and pay, when they have shown themselves capable 
of ·accomplishing results and the opportunity offers. The 
results which these high-class men will accomplish, and the 
comparatively ·short time which they will tak~ in organizing, 
will much more than pay for the expense and trouble later on, 
of training other men, cheaper and of less capacity, to take 
their places . In many cases, however, gang bosses and men will 
develop faster than new positions open for them. When this 
occurs, it will pay employers well to find them positions in 
ot her works, either with better pay, or larger opportunities; 
not only as a matter of kindly feeling and generosity toward 
their men, but even more with the object of promoting the best 
interests of their own establish.ments .-l!- For one man lost this 
way, five will be stimulated to work to the very limit of their 
abilities, and will rise ultimately to take the place of the 
man who has gone, and the best class of men will apply for work 
where these methods prevail. 
The first of the functional foremen to be brought 
into actual contact with the men should be the inspector; 
and the whole system of inspection, with its proper safeguards, 
should be in smooth and successful operation before any steps 
are taken toward stimulating the men to a larger output; other-
wise an increase in quantity will probably be accompanied by a 
falling off in quality. 
Next choose for the application of the two principal 
functional foremen, viz., the speed boss and the gang boss, 
that portion of the work in which there is the largest need of, 
and opportunity for, making a gain. It is of the utmost impor-
tance that the first combined application of time study, slide 
rules, instruction cards, functional foremanship, and a premium 
for a large daily task should prove a success both ·for the work-
men and for the company, and for this reason a simple class of 
work should be chosen. for a start. The entire efforts of the 
new management should be centered on one point, and continue 
there until unqualified success has been attained. 
When once this gain has been made, a peg should be put 
in which shall keep it from sliding back in the least; it is 
here that the task idea with a time limit for each job will be 
found most useful. Under ordinary piece work, or the Towne-
Halsey plan, the men are likely at any time to slide back a 
considerable distance without having it particularly noticed 
either by them or the management. With the task idea, the 
first falling off is instantly felt by the workman through the 
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loss of his day's bonus, or his differential rate, and is 
thereby also forcibly brought to the attention of the manage-
ment. 
There are many people who will disapprove of the 
whole scheme of a planning department to do the thinking for 
the men, as well as a number of foremen to assist and lead 
each man in his work, on the ground that this does not tend to 
promote independence, self-reliance, and originality in the 
individual. * Those holding this view, however, must take 
exception to the whole trend of modern industrial development. 
It is true, for instance, that the. planning room, 
and functional foremanship, render it possible for an intelli-
gent laborer or helper in time to do much of the work now done 
by a machinist. Is not this a good thing for the laborer and 
helper? He is given a higher class of work, which tends to 
develop him and gives him better wages. In the sympathy for 
the machinist the case of the laborer is overlooked. This sym-
pathy for the machinist is, however, wasted since the machinist, 
with the aid of the new system, will rise to a higher class of 
work which he was unable to do in the past, and in addition, 
divided or functional foremanship will call for a larger number 
of men in this class, so that men who must otherwise have re-
mained machinists all their lives, will have the. opportunity of 
rising to a foremanship. 
After the planning room with functional foremanship 
has accomplished its most difficult task, of teaching the men 
how to do a full day's work themselves, and also how to get it 
out of their machines steadily, then if desired, the number of 
non-producers can be diminished, preferably, by giving each 
type of functional foreman more to do in his specialty; or in 
the case of a very small shop, by combinine two different func-
tions in the same man. The former expedient is, however, much 
to re preferred to the latter. 
In 1883, while foreman of the machine shop of the 
Midvale Steel Company of Philadelphia, it occurred tothe writer, 
(Mr. Taylor) that it was simpler to time with a stop-watch each 
of the elements of the various kinds of work done in the place, 
and theri find the quickest time in which each job could be done 
by summing up the total times of its component parts, than it 
was to search through the time records of former jobs and guess 
at the proper time and price.J After practicing this method of time 
study himself for about a year, as well as circumstances would 
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permit, it became evident that the system was a success. The 
writer (Mr. Taylor) then established the time-study and rate 
fixing department, which has given out piece work prices in 
the place ever since. 
The art of studying unit times is quite as important 
and as difficult as that of the draftsman. It should be under-
taken seriously, and looked upon as a profession. It has its 
own peculiar implements and methods, without the use and under-
standing of which, progress will necessarily be slow, and in 
the absence of which there will be more failures than successes 
scored at first. 
When, on the other hand, an energetic, determined 
man goes at time study as if it were his life's work, with 
the determination to succeed, the results which he can secure 
are little short of astounding. 
The writer (Mr. Taylor) does not believe at all in 
the policy of spying upon the workman when taking time observa-
tions for the purpose of time study.-l~ . If the men observed are 
to be ultimately affected by the results of these observations, 
it is generally best to come out openly, and let them know that 
they are being timed, and what the object of the timing is. 
There are many cases, however, in which telling the workman 
that he was being timed would only result in a row, and in 
defeating the whole object of the timing; particularly when 
only a few time units are to be studied on one man's work, and 
when this man will not be personally affected by the results of 
the observations. In these cases, the watch book of Mr. Thomp-
son, holding the watches in the cover, is especially useful. A 
good deal of judgment is required to know when to time openly, 
or the reverse. 
An expert observer can, on many kinds of work, time 
two or three men at the same time with the same watch, or he 
can operate two or three watches -- one for each man. 
The mistake usually made by beginners is that o:f 
failing to note in sufficient detail the various conditions 
surrounding the job. It is not at first appreciated that 
the whole work of the time observer is useless if there is 
any doubt as to even one of these conditions. Such items, 
for instance, as the name of the man or men on the work, the 
number of helpers, and exact description of all of the imple-
ments used, even those which seem unimportant, such, for in-
stance, as the diameter and length of bolts and the style of 
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clamps used, the weight of the piece upon which work is being 
done, etc. 
It is also desirable that., as soon as practicable 
after· taking a few complete sets of time observations, the 
operator should be g iven the opportunity of working up one 
or two sets, at least, by summing up the unit times and allow-
ing the proper per cent of rest , etc., and putting them into 
practical use, either by compar ing his results with the ac tual 
time of a job which is known to be done in fast time, or by 
setting a time which a workman is to live up to. 
In making time observations, absolutely nothing 
should be left to the memory of the s tudent. Every item, 
even those which appear self-evident , should be accurately 
r ecorded. 
No system of t:Lrne study can be looked upon as a 
success unless it enables t ' e t ime observer, after a reason -
able amount of study, to predict with ac.curacy how long it 
should take a good man to do almost any job in the particular 
trade, or branch of a trade, to which the time student has 
been devoting himse lf. It is true that hardly any two jobs 
in a g iven trade are exactly the same and that if a time 
student were to follow the old method of studying and record-
ing the whole time required to do the various jobs which came 
under his observation, without dividing them into their elements, 
he would make comparat i vely small progress in a lifetime , and 
a t bes t would become a skilful guesser . It is, howevel"", equally 
true that all of the work done in a given trade c an be divided 
into a comparatively small number' of elements or units, and 
that with p1~oper implements and methods it is c omparA. ti vely 
easy for a skilled observer to determine the t ime required by 
a good man to do any one of these elementary unit s . 
Having carefully r ecorded the time for each of these 
elements, it is a simple matter to divide each job into its 
elementary units, and by adding the ir times t ogether, to arrive 
accurately at the total time for the job. The elements of the 
art which at first appear most difficult to investigate are 
the percentages which should be allowed, under different con-
ditions, for rest and for accidental or unavoidable delays. 
These elements can, however, be studied with about the same 
accuracy as the others. 
Perhaps the greatest difficulty rests upon the f act 
that no two men WO J'k at exa ctly the saroo speed. Mr. Taylor 
fo1 . 1.nd it best to take his time observations on .first-class 
men only, when they can be found; and these men should be 
timed when working at their best. Having obta ·.ned the best 
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time of a first-class man, it is a simple matter to determine 
the percentage which an average man will fall short of this 
maximum. 
It is a good plan to pay a first - class mru1 an extra 
price while his work is being timed. When workmen once under-
stand that the time study is being made to enable them to earn 
higher wages, the writer has found them quite ready to help 
instead of hindering him in his work. The division of a given 
job into its proper elementary units, before beginning the 
time study, calls for considerable skill and good judgment. 
If the job to be observed is one which will be repeated over 
and over again, or if it is one of a series of similar jobs 
which form an important part of the standard work of an estab-
lishment, or of the trade which is being studied, then it is 
best to divide the job into elements which are rudimentary. 
In some cases this subdivision should be carried to a point 
which seems at first glance almost absurd. 
There is a considerable part of the work of most 
establishments that is not what may be called standard work, 
namely, that which is repeated many times. Such jobs as this 
can be divided for time study into groups, eacb of which con-
tains several rudimentary elements. 
It has been found that when some jobs are divided 
into their proper elements, certain of these elementary oper-
ations are so very small in time that it is difficult, if not 
impossible, to obtain accurate readings on the watch. In such 
cases, where the work consists of recurring cycles of elementary 
operations, that is, where a series of elementary operations is 
repeated over and over again, it is possible to take sets of 
observations on two or .more of the successive elementary opera-
tions which occur in regular order, and from .the times thus ob-
tained to calculate the time of each element. 
If we take a cycle consisting of five (5) elementary 
operations, a, b, c, d , and e, and let observations be taken 
of three of them at a time, we have the equations: 
We may solve and 
a+b +C=A 
b+C+d=B 
c~ d+ e = C 
d+ e +a =D 




b ... B+E- l/3S 
c- C-+ A- l/3S 
d =-D+B- l/3S 
e =E+C- l/3S 
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The writer (Mr. Taylor) was surprised to find; however, 
that while in some cases these equations were readily solved, 
in others they were impossible of solution. When the matter 
was referred to Mr. Carl G. Barth, he soon developed the fact 
that the number of elements of a cycle which may be observed 
together is subject to a mathematical law, wl1ich is expressed 
by him as follows: 
11 The number of successive elements observed to-
gether must be prime to the total ntunber of ele-
ments in the cycle11 • 
Namely, the nmnber of el~ments in any set must 
contain no factors; that i s , must be divisible by 
no numbers which are conta ined in the total number 
of elements. 
When time study is undertaken in a systemat ic way, 
it becomes possible to do greater justice in many ways both to 
employers and workmen than has been done in the past. For exam-
ple, we all know that the first time that even a skilled workman 
does a job it takes him a longer time than is required after he 
is familiar with his work, and used to a particular sequence of 
operations. The practiced time student can not only figure 
out the time in which a piece of work should be done by a good 
man, after he has become familiar with this particular job through 
practice, but he should also be able to state how much more time 
would be required to do the same job when a good man goes at it 
for the first time; and this knowledge would make it possible to 
assign one time limit and price for new work, and a smaller time 
and price for the same job after being repeated, which is much 
more fair and just to both parties than the usual fixed price. 
The difference between the best speed of a first-class 
man and the actual speed of the average man is very great. One 
of the most difficult pieces of work which must be faced by the 
man who is to set the daily tasks is to decide just how hard it 
is wise for him to make the task. Shall it be fixed for a first-
class man, and if not, then at what point between the first-class 
and the average? One fact is clear, it should always be well 
above the performance of the average man, since men will in-
variably do better if a bonus is offered them than they have 
done without this incentive. Mr. Taylor has, in almost all 
cases, solved this part of the problem by fixing a task which 
required a first-class man to do his best, and then offering 
a good round premium. ~Vhen this high standard is set it takes 
longer to raise the men up to it. But it is surprising after 
all how rapidly they develop. 
The precise point between the average and the first-
class, which is selected for the task, should depend largely 
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upon the labor market in which the works is situated. .If 
the works were in a fine labor market, such, for instance, 
as that of Philadelphia, there is no question tha·t the high-
est standard should be aimed at. If, on the other hand, the 
shop required a good deal of skilled labor, and was situated 
in a small country town, it mi~ht be wise to aim rather lower. 
There is no class of work which cannot be profitably 
submitted to time study, by dividing it into its time elements, 
except such operations as take place in the head of the worker. 
Clerk work can well be submitted to time study, and a daily 
task assigned in work of this class which at first appears to 
be very miscellaneous in its character. 
The instruction card can be put to wide and varied 
use. It is to the art of management what the drawing is to 
engineering, and, like the latter, should vary in size and 
form according to the amount and variety of the information 
which it is to convey. In some cases it should consist of 
a pencil memorandum on a small piece of paper which will be 
sent directly to the man requiring the instructions, while 
in others it will be in the form of several pages of type-
written matter, properly varnished and mounted, and issued 
under the check or other record system, so that it can be 
used time after time. 
1~. Taylor was firmly convinced that the best in-
terests of workmen and their employers are the same so that 
in his criticism of labor unions he felt that he was advocat-
ing the interests of both sides. The following paragraphs on 
this subject are quoted from the paper written in 1895. 
"The author is far from taking the view held by 
many manufacturers that labor unions are an almost unmitigated 
detriment to those who join them as well as to employers and 
the general public. 
11 The labor unions -- particularly the trades unions 
of ~ngland -- have rendered a great service, not only to their 
members, but to the world, in shortening the hours of labor 
and in modifying the hardships and improving the conditions of 
wage workers. 
"In the writer's judgment the system of treating with 
labor unions would seem to occupy a middle position among the 
various methods of adjusting the relations between employers 
and men. 
"When employers herd their men together in classes, 
pay all of each class the same wages, and offer none of them 
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any inducements to work harder or do better than the average, 
the only remedy for the men lies in combination; and frequently 
the only possible answer to encroachments on the part of their 
employer is a strike. 
"This state of affairs is far from satisfactory to 
either employers or men, and the writer believes the system 
of regulating the wages and conditions of employment of whole 
classes of men by conference and agreement between the leaders 
of unions and manufacturers to be vastly inferior, both in 
its moral effect on the men and on the material interests of 
both parties, to the plan of stimulating each workman's ambi-
tion by paying him acc·ording to his individual worth, and with-
out limiting him to the rate of work or pay of the average of 
his class." 
The amount of work which a man should do in a day, 
what constitutes proper pay for this work, and the maximum 
number of hours per day which a man should work, together 
form the most important elements which are discus sed between 
workmen and their employers. The writer has attempted to 
show that these matters can be much better determined by the 
expert time student than by either the union or a board of 
directors, and he firmly believes that in the future, scientific 
time study will establish standards which will be accepted as 
fair by both sides. 
One of the unfortunate features of labor unions as 
they now exist is that the members look upon the dues which 
they pay the union, and the time that they devote to it, as 
an investment which should bring them an annual return, and 
they feel that unless they succeed in getting either an in-
crease in wages or shorter hours every year or so, the money 
which they pay into the union is wasted. The leaders of the 
unions realize this and, particularly if they are paid for 
their services, are apt to spend considerable of their time 
scaring up grievances whether they exist or not. This naturally 
fosters antagonism instead of friendship between the two sides. 
There are, of course, marked exceptions to this rule; that of 
the Brotherhood of Locomotive Engineers being perhaps the most 
prominent. · 
The most serious of the delusions and fallacies under 
which workmen, and particularly ·those in many of · the unions, 
are suffering is that it is for their interest to limit the 
amount of work which a man should do in a day. 
There is no question that the greater the daily out-
put of the average individual in a trade the greater will be 
the average wages earned in the trade, and that in the long 
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run turning out a large amount of work each day will give 
them higher wages, steadier and more work, instead of throwing 
them out of work. The worst thing that a labor union can do 
for its members in the long run is to limit the amount of work 
which they allow each workman to do in a day. If their em-
ployers are in a competitive business, sooner or later those 
competitors whose workmen do not limit the output will take 
the trade away from them, and they will be thrown out of 
work. In the meantime the small day's work which they have 
accustomed themselves to do demoralizes them, and instead of 
developing as men do when they use their strength and faculties 
to the utmost, and as men should do from year to year, they 
grow lazy, spend much of their time pitying themselves, and 
are less able to compete with other men. Forbidding their 
members to do more than a given amount of work in a day has 
been the greatest mistake made by the English trade unions. 
The whole of that country is suffering more or less from this 
error now. Their workmen are for this reason receiving lower 
wages than they might get, and in many cases the men, under 
the influence of this Hea, have grown so slow that they would 
find it difficult' to do a good day's work even if public opinion 
encouraged them in it. 
Some of the labor unions have succeeded in persuading 
the people in parts of this country that there is something 
sacred in the cause of union labor and that, in the interest of 
thi s cause, the union should receive moral support whether it 
is right in any particular case or not. 
Union labor is sacred just so long as its acts are 
fair and good, and it is damnable just as soon as its acts are 
bad. Its rights are precisely those of non-union labor, 
neither greater nor less. The boycott, the use of force or 
intimidation, and the oppression of non-union workmen by labor 
unions are damnable; these acts of tyranny are thoroughly un-
American and will not be tolerated by the American people • 
. In dealing with union men certain general principles 
should never be lo.st sight of. These principles are the proper 
ones to apply to all men, but in dealing with union men their · 
application becomes all the more imperative. 
First. One should be sure, beyond the smallest doubt, 
that what is delTIB.nded of the men is entirely just and can surely be accomplished. This 
certainty can only be reached by a minute 
and thorough time study. 
Second. Exact and detailed directions should be 
given to the workman telling him, not in a 
general way but specifying in every small 
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particular, just what he is to do and how 
he is to do it. 
Third. It is of the utmost importance in starting 
to make a change that the energies of the 
management should be centered upon one 
single workman, and that no further attempt 
at improvement should be made until entire 
success has been secured in this case. 
Judgment should be used in selecting for 
a start, work of such a character that the 
most clear cut and definite directions can 
be given regarding it, so that failure to 
carry out these directions will constitute 
direct disobedience of a single straight-
forward order. 
Fourth. In case the workman fails to carry out the 
order, the management should be prepared to 
demonstrate that the work called for can be 
done by having some one connected with the 
management actually do it in the time called 
for. 
All that most workmen need to make them do what is 
right is a series of proper object lessons. When they are con-
vinced that a system is offered them which will yield them 
larger returns than the union provides for, they will promptly 
acquiesce. The necessary object lessons can best be given by 
centering the efforts of the management upon one spot. The 
mistake that ninety-nine men out of a hundred make is that they 
have attempted to influence a large body of men at once instead 
of taking one man at a time. 
Another important factor is the question of time. If 
any one expects large results in six months or a year in a very 
large works he is looking for the impossible. If any one expects 
to convert union men to a higher rate of production, coupled with 
high wages, in six months or a year, he is expecting next to an 
impossibility. But if he is patient enough to wait for two or 
three years, he can go among almost any set of workmen in the 
country and get results. 
Some method of disciplining the men is unfortunately 
a necessary element of all systems of management. It is import-
ant that a consistent, carefully considered plan should be adopted 
for this as for all other details of the art. No system or 
discipline is at all complete which is not sufficiently broad 
to cover the great variety in the character and disposition of 
the various men to be found in a shop. 
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There is a large class of men who require really 
no discipline in the ordinary acceptance of the term; men 
who are so sensitive, conscientious and desirous of doing 
just what is right that a suggestion, a few words of ex-
planation, or at most a brotherly admonition is all that 
they require. In all cases, therefore, one should begin 
with every new man by talking to him in the most friendly 
way, and this should be repeated several times over until 
it is evident that mild treatment does not produce the 
desired effect. 
Certain men are both thick-skinned and coarse 
grained, and these individuals are apt to mist·ake a· mild 
manner and a kindly way of saying things for timidity or 
weakness. With such men the severity both of words and 
manner should be gradually increased until either the de-
sired result has been attained or the possibilities of the 
English language have been exhausted.~!-
Up to thls point all systems of discipline should 
be alike. There will be found in all shops, however, a cer-
tain number of men with whom talk, either mild or severe, will 
have little or no effect, unless it produces the conviction 
that something more tangible and disagreeable will come next. 
The question is, what this something shall be. 
Discharging the man is, of course, effective as far 
as that individual is concerned, and this is in all cases the 
last step; but it is desirable to have several remedies be-
tween ta·lking and discharging, more severe than the one and 
less drastic than the other. 
Usually one or more of the following expedients are 
adopted for this purpose: 
First. Lowering the man's wages. 
Second. Laying him o~~ ~or a longer or shorter 
period of time. 
Third. Fining him. 
Fourth. Giving him a series of 11 bad marks", and 
when these sum up to more than a given 
number per week or month, applying one 
or the other of the first three remedies. 
-l~ Page 196 - Shop Management - F.W.Taylor. 
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The general objection to the first and s econd 
expedients is that for a large number of offenses they are 
too severe, so that the disciplinarian hesitates to a pp ly 
them. The men find this out, and some of them will take 
advantage of this and keep much of the time close to the 
limit. In laying a man off, also, the employer is apt to 
suffer as much in many cases as the man, through having 
machinery lying idle or work delayed. The fourth remedy 
is a lso objectionable because some men will deliberately 
take close to their maximu.m of 11 bad marks" . 
In Mr. · Taylor's experience , the fining system, if 
justly and properly applied, is more effective and much to 
be preferred to either of the others. He h a s applied this 
system of discipline in various works with unif orm succes s 
over a long period of years, and so far as he knows, none of 
those who have tried it under his directions have abandoned it. 
The success of the fining system depends upon 
two elements: 
First: The impartiality, good judgment, and 
justice with which it is applied. 
Second: Every cent of the fines imposed should 
in some form be returned to the workmen . 
If any part of the fines is retained by 
the company, it i s next to impossible 
to keep the workmen from believing that 
at least a part of the motive in fining 
them is to make money out of them; and 
this thought works so much harm as to 
more than overbalance the good effects 
of the system. If, however, all of the 
fines are in some way promptly returned 
to the men, they recognize it as purely 
a system of discipline, and it is so 
direct, effectiv e, and uniformly just 
that the best men soon appreciate its 
value and approve it quite as much as 
the company. 
In many cases the writer (Mr. Taylor) has first 
formed a mutual beneficial association among the employees, 
to which a ll of the men as well as the company contribute. An 
accident insurance association is much safer and less liable 
to be abused than a general sickness or life insurance associa-
tion; ·so that, when practicable , an association of this sort 
should be formed and managed by the men • . All of the fines can 
then be turned over each week to this associa·tion and so find 
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their way directly back to the men. 
Like all other elements, the fining system should 
not be plunged into head first. It should be worked up to 
gradually and with judgment, choosing at first only the most 
flagrant cases for fining ani those offenses which affect 
the welfare of some of the other workmen. It will not be 
properly and most effectively applied until small offenses 
as well as great receive th.eir appropriate fine. Mr. Tay lor 
has fined men from one cent to as high as sixty dollars per 
fine. It is most important that the fines should be applied 
absolutely impartially to all employees high and low. Mr. 
Taylor has invariably fined himself just as he would the men 
under him for all offenses commit t ed. 
The fine is best applied in the form of a request 
to contribute a certain amount to the mutual beneficial as-
sociation, with the understanding that, unless this request 
is complied with, the man will be discharged. 
In certain cases the fining system may not produce 
the desired result, so that coupled with it as an additional 
means of disciplining the men should be the first and second 
expedients of 11 lowerin~ wages 11 and ;'laying the men off for a 
longer or shorter time • 
The wr iter (Mr. Taylor) does .not depreciate the 
va lue of the many semi-philanthropic and paternal aids and 
improvements, such as comfortable lavatories, eat ing rooms, 
lecture halls, free l ectures, night schools, kindergartens, 
baseball and ath letic grounds, village improvement societies, 
and mutual beneficia l associations, unless done for advertis-
ing purposes. This kind of so-called weifare work all tends 
to improve and elevate the workman and make life better worth 
living. Viewed from the mana gers ' standpoint they are valuable 
aids in making more intelligent and better workmen, and in 
promoting a kindly feeling among the men for t heir employers. 
They are , hovievel'"' , of' distinctly secondary impm•t,ance, and 
should never be allowed to engross the attent ion of the super-
i ntendent t o the detriment of the more important and fundamental 
elements of management. They should come in all es tablishments , 
but they should come only after the great problem of work and 
wages has been permanent ly settled to the satisfaction of (?oth 
parties . The solution of this problem will take more than the 
entire time of the managemen t , i n the average case, for several 
years . 
The rapid and successful appli Ja tion of the general 
princip l es involved i n any system will depend l argely upon the 
adont ion of those details which have been found in actual ser-
vice t o be most useful. There are many such eleroents which 
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the wr i ter (Mr . Taylor) feels should be de s cribed in minute 
detail. I t would, however, be impr ope r to burden this record 
with ma tters of such comparatively small importance . 
------oOo-- ----
The a bove account covei'S briefly, and for mo"st part 
in Mr. Taylor r s own words, the system of shop management a dvo-
cated by him. At the time i t was f irst called to ~~e attention 
of indus tr ial managers~~ it created a storm of criticism that 
to this day has not completely died down. 
Even a cursory examination of the scheme will reveal 
the fac t that it introduced some innovations of a most novel 
character. The idea of a planning room, of the several func-
tional foremen i n the shop all having authority over t he in-
dividua.l workman, of time study in i ts search for 11 t he one 
best way 11 , and fina lly of the assif;nment of alar e dai lr task 
with it h i gh remunerat ion to the workman truly called f .or 
the complete revolution in the menta l a ttitude of the men 
toward their wor•k, as mentioned by Mr. Taylor. 
Workmen in almost every plant a.re extremely resistant 
t'O a ny general change in shop procedure. Pa.rtionlarly is this 
t rue in plants of low labor turnover in which the personnel is 
preponderantly composed of men wh o have seen many years of 
service under the g iven type of management peculia r to t hat 
p lant. They have become accustomed, through long f amiliarity, 
to the whims and foibles of t he superintendent. The shop sys-
tem, whether good, bad, or i ndifferent, has become a part of 
the routine of their daily life. They have become habituated 
to ·that particular way of doing business. 
If one attempts, then , to radically change the system 
by which work is accomplished he immediately becomes involved 
in a maze of psychological problems , all centering about t he 
question of habit and dislike of change. If, at this critica l 
period, matters are not handled most tactfully, antagonisms 
will be aroused that will be well nigh fatal to any sys t em, 
no matter how brilliantly conceived. 
Such were conditions at Watertown Arsenal at the 
time the Taylor Systern was under consideration. Approx imately 
four hundred men were employed there, many of whom· had seen long 
* June 1903, at Saratoga, N.Y., at the mee t i ng of the A.S.M. E. 
42 
I I 
years of service in the plant. The shop system was of the so 
called "military type" and had all of the .disadvantages as 
listed above by Mr. Taylor. The superintendent of the 
machine . shop, for instance, h ad approximately one hundred 
men under him and he alone was absolutely responsible to 
the officer in charge of the shop for the quality and quanti-
ty of work turned out. The amount of detail involved in keep-
ing the work planned ahead for t h e men, watching. the progress 
of work through the shop, exercising general supervision of the 
. men at the machines, to say nothing of hiring, firing, and 
disciplining the personnel, kep t him a very much harrassed man. 
For coordination between departments the superin-
tendent depended upon the hearty coopera tion of his foremen. 
There was no planning room to schedule and route the work in 
those days. If a certain part or parts were badly needed, 
the foreman of the department that needed them would go to 
the foreman of the department that furnished them and make 
known his wants. It was part of the regular routine for the 
different shop foremen to visit the Erecting Shop to find out 
just what parts would be wanted next. 
This was an unsatisfactory arrangement at best, 
for, under it, sometimes things would not be thought of until 
the very last minute . When such things were wanted the rush 
to produce them interfered with the regular work, much to the 
dissatisfaction of all concerned. 
The individual workman was paid on the day-rate 
basis and, although one would infer that there was a marked 
contrast in the manner and speed of working when compared to 
the piece-work rate of payment, the fact of the rna tter was that 
he was kept pretty busy. In spite of having an instruction 
card, made out by the foreman, telling him what to do, this 
card did not go into any great detail. He was mainly depend-
ent upon his foreman for complete instructions, for jigs, for 
fixtures, or for any special assistance required . He was, 
furthermore, bound by rules and regulations concerning his 
personal conduct during working hours. For instance, he was 
not supposed to talk to his shop mates on any subject not per-
taining to business. He was forbidden to sing or whistle while 
at his work; he was not even allowed to eat an extra bit of 
lunch while watching his machine operate. 
Into this type of establishment, then, it was pro-
posed to introduce the Taylor System. The manner in which it 
was accomplished and the results that came from the installation 




THE INSTALLATION OF THE TAYLOR SYSTEM Nr THE WATERTO WN ARSENAL 
--Foreword--
The intimate facts regarding the actual installation 
of the Taylor System at the Watertown Arsenal are rapidly pass-
ing into the stage of forgotten history. Although it is less 
than twenty years since the first steps were taken, it aston-
ishes one to find how few original sources of inforn~tion 
still remain open to the investigator. The tremendous expan-
sion of the plant during the World War, when it enlarged from 
600 employees to approximately 5000, followed by the sweeping 
reductions of personnel after the Armistice to the present 
level of apwroximately 300, has served to scatter many of the 
"old-timers • Not only from that source alone, but from the 
natural causes of resignation, retirement, or death have the 
ranks of the original body of men, on whom the System was 
first tried out, been sadly thinned. As a result there remain 
but three or four from whom reliable, first hand, infonnation 
can be obtained. 
Other and more general items of interest can be ob-
tained from different texts but most especially from the records 
of the hearings before a special committee of the House of Rep-
resentatives that was appointed to investigate the Taylor and 
other systems of shop management. 
---oOo---
As mentioned in Chapter I, the Chief of Ordnance, 
before coming to a final decision in regard to installing the 
Taylor System in any of the Arsenals, sent Major Williams to 
visit some of the plants in which the System was already in-
stalled and working. As a result of his visit the Major was 
very favorably impressed and felt that the methods in vogue 
at the several plants were applicable to the Watertown Arsenal.~~ 
Of course General Crozier had not failed to consult 
the commanding officer at Watertown, Colonel Wheeler. In the 
Colonel's attitude there was no ambiguity. Writing in January, 
1909, to General Crozier, he said: "The adoption of Mr. Taylor's 
system by the department and its introduction at this arsenal, 
where the necessity for it is most urgent, would mark one of the 
greatest strides in advance in recent years 11 • ~H~ 
~!- Page 458 Iviaj. C. C. Williams' tes tirnony Hearings before Gong. Corn. 
~H<- Page 333- Vol.II. - 11 F. W.Taylor11 -Copley. 
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Since many o..f the ordn~n ce officers had been 
stationed as inspectors at Midvale and Bethlehem, none were 
in a better position to judge impartially of Taylor 1 s prin-
ciples and methods than they. That they might fully acquaint 
themselves with the Taylor System as it had been developed up 
to that date, many of them, including Col. Wneeler, were s ent 
to Boxley. (1v1r. Taylor 1 s home in Che s tnut Hill, Ph iladelphia.) 
General Crozier's fear that in this he was imposing upon Taylor 
drew from him this characteristic reply: 
"Let me assure you that I shall be most pleased to 
see any of your assistants, young or old, who are 
really interested in the subject , at any time. 
The people whom I do not care to see are those 
who are sent here entirely aga inst their own will, 
and who come determined to l earn nothing about the 
system, and for the purpose of roa sting it, without 
understanding i t .-----------For this t,rpe of man, of 
course, I have no time, but for anyone, even t hose 
who are honestly and ea r nestly opposed to our s cheme 
of management, providing they have ordinary intelli-
gence, I have any amount of time 11 • ->~ 
After he and Mr. Carl G. Barth (one of his pupils 
and associates) had vi sited the Watertown Arsenal in April, 
1909, Taylor wrote Crozier : 
i
1 The nature of t h e work there is such a s to require 
almost the highest type of management, because t he 
variety is so great that no workman can be kept for 
any great leng th of time making the S@ne piece over 
and over a ga in. In fact, the Watertown Arsenal 
should be classed, from the management standpoint, 
as an engineering establishment , rather than a 
manufacturing establishment . 
As you of course appreciate, a shop which manu-
f a ctures engineering work requires a far more 
elabora te scheme of routing , that is, a scheme 
for moving the parts from place to place in t he ir 
proper order, as well as a f a r higher order of 
foremanship, than the manufacturing establishment. 
For this reason , our system of ma nagement, if ap -
PLied at the Watertown Arsenal, ought to produce 
better and larger results than if applied to the 
arsenals in which manufacturing is chiefly done." -lH~ 
.;~ Page 334 
-:H~ Page 334 
Vol.II "F. W.Taylor11 - Copley • 
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It manifestly being impracticable to have a com-
petitive examination of Taylor System experts, General Crozier, 
in order to emp l oy Barth, had t.lJrough the Secret .ry of ~· ar to 
apply to President Taft for a special order wa i vin the civil 
ervice regulations . Though at this time upholdi ng the Navy 
Department in i ts crus de a a nst the Taylor System, Taft 
promptly issued the order permitting the employment by the 
army of the leading Taylor expert . The explanation of course 
is tha t in each case Taft left the whole thing to the head of 
the department . 
Barth began his se r vices at Water·town in June, 1909 . 
Although he accepted the responsibility of taking the initiat ive 
in many cases , his task there primarily was no t t ~~t of intro-
d ing the Taylor System himself , but of instructing and coun-
selling the responsible heads of the arsenal in th s introdu,t ry 
work . At first he gave the ars enal ten days a month, and later 
four clays . 
He began in a quiet way, by investigating the if -
ferent machines to find just what their capacities were. He 
also began to draw up the d i fferent forms and ·blanks that were 
needed to route the work through the shops . A p l anning room 
was organized . As t i me went ·on mo re and more of the plant 
wa s influenced by the new order. By the end of 1911 things 
had progressed to such an extent th~t General Crozier was 
able to - report to the Secretary of War that much h d been a -
complished . Parts of the report des cribe the workings of the 
str:Jm o well that they are worth the quoting. 
11 Mr . Bar.th's principal service (s aid Crozier) has 
been the systemization of the genera l processes 
of manufacture. Under his guidance we have sys -
tematized the method of put·t.in g work into the 
shops, so that orders for manufacture now go 
front the office to the shops with a much more 
complete arrangement and supp ly than formerly , 
of drawings, specifications, lists of parts , 
bills of material, and orders relating to particu-
l ar par ts of the structure to be produced, so that 
the foremen are relieved from much of the semi -
clerical and other office work which they used to 
have to do, and for which they are not well quali -
fied and cannot attend to with out a neglect of 
more appropria t e duties . 
" 'v1e have systematized the work of planning the 
course of component par•ts of t h e structttres to 
be manufactured through the shops of the arsenal, 
so that this course shall be regular and orderly, 
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and the work shall at no t L'rne be held through 
the lack of some component which is not at hand 
when needed, and that no wasteful effects shall 
arise through congestion of work at particular 
machines or t he idleness of oth er machines or 
workmen. . ............ . 
11 For this purpose there has been installed a plan-
ning room, equipped with personnel and appliances, 
for the regular production of what might be called 
the time-tables of the t housands of pieces which 
must travel through the patt ern-shop, t h e foundry, 
the forge shop, the machine shop, and the erecting 
shop on their way from the stage of raw material to 
that of finished product, without collis i ons or un-
necessary delays. V·e have systematized the is sue 
of material for manufacture from the storehouses to 
the shop ••.......•. We have systematized -the care of 
material in store an d the accountability for it, so 
as to insure more frequent a nd accurate check of 
the material on hand with the clerical statement of 
what ought to be on hand. 'i~ e have also systematized 
the methods of caring for machines and tools so as 
to preserve their efficiency; fo~ example, the proper 
maintenance of t h e condition and tightness of the ex-
tensive system of belting , and the systematic temper-
ing and grinding of t he cutting tools; and we have 
made such improvements in the efficiency of certain 
machines as to greatly increase their output. As 
an example of this last mentioned item of improvement, 
vre made such changes in the cutters and speeds of a 
certain gear-cutting machine as to increase its daily 
output nearly three fold, an d this at a time when it 
was operating in accordance with general practice 
and to the satisf action of the skilled workman who 
was employed at it." -l<-
In a later report, General Crozier , referred to the 
fact that, " since everybody always has been striving f'or system 
and order in manufacturing operations ' , t he question naturally 
arose as to what was new in the systemization of processes of 
manufacture ' under the Taylor System. 
" The answer must be made {he continued) that the 
amount of attention which is given under Mr. 
Taylor's method to system, a s evidenced by the 
number of t h e personnel engaged and the expense 
involved -- that is, by the amount of administra-
tive energy which is devoted to it -- is so dif-
fer ent from that which has ever anywhere before 
->'"Page 335 - Vol.II. 11 F . W.Taylor" - Copley. 
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his time been devoted to systemization as to be 
absolutely revolutionary." 
- --~---~, 
General Crozier's complete report to the Chief of 
Ordnance, 1911, recounting the activities at Watertown, covers 
eight and one half finely printed pa ges and is much too long to 
be reproduced in its entirety at this time. It is extremely 
readable, however, and one who is interested vdll find it in 
11 Appendix I - Report of the Chief of Ordnance, U. s. Army, 1913n 
on pages seventy-one to seventy-nine inclusive. A number of 
economies effected at Watertown by the Taylor methods are re-
lated in this report of which the following is typical. n In 
the case of the 6-inch disappearing- gun carriages, the . cost 
of the direct labor was reduced from $10,239 to $6,949, and 
that of the indirect labor and other shop expenses from 
$10,263 to :iii8956. This satisfactory result has been atta i ned 
without affecting the pay of the employees or requiring special 
exertion by them. 11 -;<-
said: 
Further on, in the same report ->H<, the General 
11 In view of the successful res ults obtained at the 
Watertown Arsenal, in December last (1910) I de-
cided to assemble at that arsenal a board, which 
included the cornrnanding officers of the principal 
manufacturing arsenals, fo r the purpose of study-
ing the shop methods which had there been put in 
practice and of determining the extent to which 
these metho ds were suitable for other arsenals. 
"The board of officers made a thorough study of the 
Watertown methods and recommended the adoption of 
those meth ods for similar work at other manufactur-
ing arsena ls, with such changes in details as local 
conditions seemed to require . 11 
It will be observed that the methods here r ef erred to 
by General Crozier had to do only with that part of the Taylor 
System whi ch is related to what the Genera l c a lled the 11 s ystemi-
zation of processes of manufacture", and h ad nothing at al1 to 
do with that part which, in the Genera l' s l anguage, 11relates to 
t h e quantity of output to be obtained from t he workman, and the 
stimulus required t o i ndu ce him to cheerfully and earnestly ·and 
intelligently strive to give the output." All of which is to 
* Page 7 3 - Appendix 1 - Report to t he Chief of Ordnance , 1913. 
->H;. Page 74. 
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say that up to the time in December 1910, when General Crozier 's 
board of officers visited Watertown, no attempt had been made 
atthis arsenal to dea l directly with t he labor conditions. 
However, in January 1911, Tay lor, with Barth 's ap -
prove.l, wr ote to Crozier suggesting that Dwight . V. h errick, 
who had received his t r aining at the Bethlehem and Link- Belt 
p l ants, be employed as a specialist in time study. Here aga.in 
Genera.l Cr ozier ha d to apply to President Taft for an order 
waiving the civil service regulations; a l though this was the 
very month in which Taft endorsed the denial to Naval Constructor 
Evans of an opportunity to study under Tay l or , the President· 
a gain prompt l y complied with Crozier ' s r equest . 
Merrick began his time - study work at Water town in 
May, 1911, and this in the machine shop. Since, owing to the 
lack of repetitive work , piece r ates could not be set, there 
was adopted a modification of the Halsey premium plan. The 
f irst job in the shop that ~errick analyz ed -- one requiring 
the cut ting of teeth i n seventeen gear wheels -- wi ll i llustrate 
how the premium plan for time saved by the workman was made to 
v1ork in conne ction wi th time study . Colonel Wheeler went into 
the rna tter quite thoroughly in his Y'eport to the Chief of Ord-
nance ~~ and it i s worth the quoting at this p oint: 
11 An application of the method described (t ime s tctdy ) 
to the first employee of the Watertown Arsena l was 
made in May l ast . The circu.mstances are worth ex-
amining somewhat in detail, as they are i llustratiye 
of what might , at least, be accomplished b r the gen -
eral use of the method . The case was that of a 
machinist cutting gear whee l s on a gear cutting 
machine. It must be r emember ed that all the pre -
liminary means of improving the machine had · already 
been resorted to . It had been standardized and 
speeded up and, although not a new machine it was 
in as good condi tion as it could be for ge tting 
the best output. The man employed at it, a capa-
ble WOI'kman, well disposed to turning out a go od 
day's work , had a lready cut a nQmber of the gears , 
so that his ordinar-y rate of production w·as l·mown . 
A careful t i me study had been made, and an in -
struct i on c ard i ssued to him in accordance with 
the methods of the Taylor System . The fol lowing 
figu.:res are given as illus t rating the change of 
output : The time which the man had occupied in 
cuttin g a gear was 329 minutes; as the result 
of the t ime study be had been told that he would 
-:~ Extract from report of the Chief of Ordnance, 1911. Cop-• ed 
from Paee 75, Appendix 1, Report of the Chief of Ordnanc e 1913 . 
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be pa id at his regular rate for a half minute for 
ever y minut e under 300 minutes within which he wou ld 
cut a gear, and t hat the resul t s of the time study 
showed t hat he should cut them in 180 minute s each, 
in which case his premiun1 would be 33-l/3 per cent 
over his day rate, ~~3.28, which he was assured he 
was going to get in any event. 
Note : To make this sta t ement clearer, t he 
following fi gures are given. 
300 = minutes, time allowed 
180 • minute s , time nossible to do 
120 • minut es , t ime ~aved. 
However , the workman does not get 
paid for all of this time saved. 
He gets his regula r rate for l/2 a 
minute for every minut e saved. That 
is, in this cas e he would get 120 
~ 
or 60 minutes pay extra. 
Since he took 180 minutes to do the 
work and is ge t ting paid for 60 
minutes ex t r a h e would be paid at 
the rate of 60 = 33-l/3% above his 
180 
regular rate. 
"No limit was placed upon the amotmt which he 
could earn by cutting the gears in still less 
time than 180 minutes e ach . Under t h ese con-
ctitions the man went at the work and cut 10 
gears, all tha t were left to b e cut, in 220 
minutes each, thus increasing his pay about 
ls% over his day rat e . Th is appears to have 
been a resu 1 t worth attaining, and was rea ched, 
not only by stimulating the man and giving him 
instructions, but also by affording him all the 
facilities for doing tt'l. e work which a careful 
st dy made had shown might be given him with 
advantage to t h e Government. 
11 The magnitude of t he achievement does not yet 
appear in its entirety. Of the 329 minutes 
which had been previously ta...l.cen in cutting a 
gear, 152 minutes was the running time of ·the 
machine, which the man could not alter, leaving 
177 minutes as the handling time, occupied by 
the man in taking out finished gears, putting 
in :new blanks to be cut, adjusting cutters, etc., 
so that the 109 minutes finally saved wel"e out 
of the 17'7 minutes handling time. The cost of 
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the gears before putting the man on the premiu ... rn 
system had been, for his ovm labor, for the labor 
of his helper, for the cost of rU11ning the machine, 
and f or indirect expenses, $4.75 each. The final 
cost for these same items was ~f, 3.28 each, making 
a saving of $1.47 per gear, or 44 per cent. For 
the effect on the man ' s pay: He cut each gear 
in 80 minutes less than the 300 minutes which 
were g iven him as the time within which he would 
be paid premiQrn; he was therefore paid, at his 
rate of 41 cents per hour, for 40 minutes for 
each gear, and as he cut a gear in 220 minutes he 
thus made 40 minutes pay or 27 cents, ever y 220 
minutes, which is at the rate of 7.45 cent s per 
hour , an increase of about 18% over his regular 
rate, which applied to his entire day ' s pay , 
would raise it from $3 . 28 to $3.87. 11 
Colonel Wheeler went on to say: 
"The man was not speeded up in the operation, 
but 11'fas r equired to do a nwnber of things 
while the machine was running that he used 
to wait to do until the machine had stopped. 
Altogether it is considered that the great 
gain resulted from an endeavor to make as 
many opera tions as possible simultaneous in-
stead of consecutive and to make the consecu-
tive ones follow each other without interrup-
tion. 11 
The time study of this gear-cutting j ob was made 
a stop watch. It had to be. Before it was undertaken its 
pose was fully explained to the man who was doing the job. 
offered no objection, and gradually the stop watch became a 




:Many anecdotes of a personal nature could be related 
at this point . It is one of the peculiar things that, at this 
la t e day, the feeling, in some of the men, against the stop-
watch i s so intense. Mr. Dwight V. Merrick most certainly did 
not have an easy time of it, at the beginning, in prosecuting 
his time studies. Many of the machinists knew more about man-
ipulating their machines than he did, at first, and for a long 
while t h ey played many tricks on him. Gradually, of course, 
t h e men became used to him and he to them and in some cases 
they became his firm and enthusiastic supPtorters. The follow-
ing case-:~ related by one of the "converts' is so typica l of 




that group that i t is well worth the r e -tel ling . The words 
are not verbatim but the general trend of the story is correc t 
and, incidentally , vouched for from · another source . 
nwhen Merrick first started in I was doing some 
work on one of the forts in Portland Harbor. 
Vhile I was there , the boys would send me letters 
telling me how they were being timed by a stop-
watch, and how this t i ming would sometimes continue 
for days . I made up my mind then and there t,.hat 
I 1d n ever' go back to the Ars enal when this job was 
done. 
11 True to the promise to myse lf as s oon as I re t urned 
to ( ater·tovm I reported to Colonel Wheeler and gave 
in my resignation, telling him that I would never 
consent to be timed by a stop-watch. The Colonel 
was very sympa tl1etic, tried t o persuade me to stay , 
and finally when he foun d tha t I wouldn' t change 
my mind told me tha t at any future time that I 
wanted t o r eturn that there would be a,job waiting 
for me. So we parted friends. 
"In spite of the fact that I st ill kept my house in 
Watertown , I took a job at the United Shoe in Bever-
ly. The time consumed i n travelling back and forth 
was so long tha t it wa s d i s couraging , but I s tuck 
it out for a year and a half when I finally got so 
sick of i t I quit and went ba ck t o Watertown Arsenal. 
True to his word, the Colonel we lcomed me "home" and 
gave me my old job . 
" I had be en there les~ than a week when, one morning, 
Mr. Merrick c ame to me and said very pleasantl;y, 11 Mr . 
B. we 1 d like to get s orne t i me studies on t he work that 
you are doing and we 1 11 beg in in the morning . n Begin 
we d id! · 
"Mr . Merrick sat down near the machine armed with 
his stop watch and blanks and I tried every trick 
tha t I could t h ink of to throw him off. He never 
complained, was alway s patient, a nd continually 
kept at his timing . For t en days we kept t he . 
batt le up. I, us lng every dodge and trick tha t 
· I cou ld think of to throw h im off an d he, contin-
ually and patiently recording the time. 
"Tha t n i ght rvhen I went home I said to myse lf j ust 
before I went to bed, " Now here ' s a man tha t ' s 
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treating me perfectly square, he 's pat ient, kind, 
explains everything that I ask and here I am --
for ten days trying my level best to get him 
bewildered . 11 I was a bit ashamed of myself and 
decided t hat in the morning I'd make a clear 
breast of things and start anew if he was willing. 
11 The n ext morning I told ·him just what I had been 
doing and that I was ready to start over if he was 
and imagine my surprise when he said, 11 0f course 
I'm willing to start anew but you haven 't been 
fooling me a ny, you 've just made it a bit longer 
and harder for me. In about four days more I 
would have comple ted the study . The trouble with 
your me thod was that you forgot just what thing 
you purpose l y did wrong when you repeated the 
work and it very qu ickly showed up on the chart. 11 
"We l aughed, shook hands, and started over. At the 
end of the day the study was complete and to my 
surprise he said that I hadn't been allowed enough 
time t o do that class of work that I was on and 
beginning at once the ra te would be changed. When 
I saw that my premium was earned at the end of the 
week, believe me, I became a booster and every time 
I thought of my long trips to Beverly I'd kick myself. 11 
Of course it must be remembered that this anecdote 
is related by one of the "boosters". There were others that 
were not so cordial toward it. The f ollowing paragraph is a 
typical statement g iven by members of that group. 
11
-----That day the stop watch was put on me and 
kept on me all the afternoon . I went home that 
n i ght , and I was a ll nerved up, I te ll you . 
ifihen I came up in the morning and Mr . Merrick 
came down the floor with a stop watch to put 
on me again , I asked }v~r. Nelson (i.e. the Mas:t,er 
Me chanic ) i f he was going to do it again , and 
he said, "I suppose so . '' I said, "I cannot 
stand it. You will have to get somebody else 
on the machine. My nerves can't stand it to 
have a man over me all day . u -l<-
Undoubtedly this statement was true and made in per -
fectly g ood faith. There are men so constituted that they cannot 
bear to be too closely watched . In the cas e of most men , and men 
.;~Testimony of Mr . R. H.S . Page 308- before spec i al 
Congres sional comrnittee . 
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of t his type particularly, t h e idea of timing their work with 
a s t op wa t ch was, and still i s, most repugnant. No mat~er 
h ow tac t fully the object of t he timing is explained, t here is 
a definit e menta l reaction a ga ins t it. In most cases t he men 
feel that it impugns their integrit y as workmen, that it is 
used for the sole and only purpose to see if they are cheating. 
There is also in back of their mi nd the fear that if the time 
to do a job is most definitely known that this knowledge will 
be used as a basis for rate cutt i n g. Even t he promise, usually 
given by the management, that when the rates were once set 
that they would not be cut on t ha t job, carried but very litt le 
wei ght. A number of the wor~nen at the Arsenal had had ex-
perience on piece work at one time or another and they knew 
from sad and bitter experience what rate cutt ing meant. The 
promise not to cut rates on any given job meant but very 
little, for some employers would get around that very neatly. 
If a man were making too much money on any given class of work, 
they would simply change the location of a hole here, or a 
finished surface there, or some other such trivial modification, 
and call the article a new or different piece. Wi th the pre-
cise knowledge of time gained from their experience with t he 
first class of wor k, a new rate would be set for the second 
piece and it would be considerably lower -- so much lower, in 
fact, that the workman would have to exert himself to the ut-
most to earn h i s former wages. Wi th such experiences as this 
in t he background one can very well appreciate the feelin g of 
most of the men. The mere fac t t hat Mr. Taylor, 1~ . Barth, 
Mr. Merri ck, or Mr. Anybody El s e promised no reduction of 
r a te did not mean, to their mind, that a t some future period 
some way would be evolved for ge tt ing around the promise. 
It will not do to leave this subject of s t op-watch 
and the timing of men, with the impression that all the machin-
is t s had men with s t op watches observing them all of the time. 
Noth ing was further from the trut h. In plants where a tremen-
dous .amount of repetitive work was done some men never had a 
time study made of them personally. Some other man wou ld be 
timed and the result s of that single study would be applied 
to an entire group. 
While on the witness stand before the Special Con-
gressional Committee, the Chairman questioned Mr. Taylor about 
this very thing and it is interesting to read his testimony. 
It was as follows: * 
Ww. Redfield. The statement has been made that it 
is un-.~erican and an indignity for a workman 
to submit to time study with a stop-wat ch; that 
it is annoying and makes a man nervous and ir-
ritable. To what extent have you any knowledge 
* Page 233. Vol.l "F. W.Taylor" Copley. 
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as to what extent that is true or not? 
Mr. Taylor. Mr. Redfield, I think that the average 
workman, if any man came to him with a stop watch 
without any previous explanation or understanding 
and began timing every motion and writing down 
what he was doing would became nervous and would 
be irritated by it ••••....• I am very sure that I 
should be nervous to a greater or less extent 
if anyone were timing every one of my motions. 
I would feel that it was a darn mean job while 
the thing was going on. But, Mr. Redfield, I 
wish to call your attention to one fact, which 
is not at all appreciated; Somehow there has 
come to be an impression in the minds of people 
who speak and think of scientific management in 
its relation to time study, that for every work-
man who is working in the shop there are probably 
four or five men standing ov er him year in and 
year out with stop watches. Let me tell you 
that in some of our shops there are many work-
men who, in the whole course of their lives, 
never have a stop watch held on them. And 
probably the average man would not be timed 
for more than one day in his lifetime. So 
that probably one day of the workman's life 
would sum up the total of this terrible nerve-
wracking strain which several of the men who 
have testified before your committee have com-
plained of. Therefore, if any man objects to 
time study, the real objection is not that it 
makes him nervous. His real objection is that 
he does not want his employer to know how long 
it takes him t o do his job. 
Another source of irritation, that caused much grum-
bling among the men when the sys t em was first being installed, 
was the £act that second class machinists were put on work, fol-
lowing time study, that would permit them to earn a bonus. This 
bonus coupled with their daily rate would bring their total 
wages above that of first class men, much to the elation of one 
group and the discomfiture of the other. However, as time went 
on, the first class men also were put on work, after time study, 
that permitted them to earn a bonus also, so gradually that 
source of irritation disappeared. 
It might be well to state at this point that many 
different time studies bad to be made. The type of work 
handled by the Arsenal puts it in the class of job shops rather 
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than in that class of shop that has a tremendous amount of 
repetitive work. Most of the work going through is made by 
the dozen or at most by the hundred rather than by the tens 
of thousands. For that reason it took considerable length 
of time to get the entire machine shop working under the 
Taylor system of wage payment. Eventually, however, this was 
accomplished and practically everybody, when interviewed per-
sonally, agreed that the new order of things was satisfactory. 
It was interesting to notice, too, that the func-
tional foreman scheme was be~inning to work well in the shop. 
The much dreaded "Speed Boss turned out to be quite harmless 
and nothing at all as it was imagined that he would be. Truly, 
it was a most unfortunate choice of name. Many of the mechan-
ics hearing it for the first time, and without going into the 
fine points of the matter and studying up on the question 
imagined that the Speed Boss was some sort of Cossack, ar.med 
with a knout, whose duty it was to stride up and do•m the shop 
urging on the men with blows and curses. It is perfectly true 
that when one had the Speed Bosses' duties carefully explained 
to him, he agreed that the name was most appropriate, but it 
took a long while, in some cases,to overcome that psychological 
antagonism roused in the minds of the men by the name alone. 
All this c ruld have been a voided if s orne such name as "Machine 
Performance Investigator" was chosen instead. This adequately 
describes his functions and although the name may seem a bit 
too high sounding for a machine shop it does not carry the 
erroneous mental suggestions that the othe~ one did. 
The machine shop was not the only place that time 
studies were made. The foundry was also the scene of such 
endeavor and it is in this shop that the trouble with the Taylor 
system came to a head. It is most unfortunate that there is 
no one left at the Arsenal who was in authority at the foundry 
at the .time. This particular shop, since the war, runs but 
few months in the year and every time that it starts up a new 
crew has to be taken in except in the few cases where some of 
the old help are willing to come back to a job that they· know 
is but temporary. There are in the plant two old men, no longer 
in the foundry, but who were in it when the Taylor system was 
being installed. My interview with them was unsatisfactory 
and barren of results, not that they were unwilling to tell me 
all they knew, for they were kindness personified, but because 
of their lack of education. Even from the very beginning the 
Taylor system was to. them a thing of mystery, a scheme for get-
ting out a tremendous amount of work. 
The impression that they both agreed upon as the pre-
vailing one was, that instead of a friendly feeling for each 
other the foundry workers began to actua.lly antagonize one 
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another. Instead of being helpful to one another, in the 
sense of loaning and sharing either tools or equipment, they 
began to be markedly selfish. This spir i t can be explained 
possibly by an insufficient quantity of either tools, or equip-
ment, or both, making it necessary for a man to hold pretty 
closely on to what he possessed if he wished to make a good 
showing. 
The thing that caused much dissatisfaction among the 
group of helpers was, that no rna tter how hard they worked and 
helped the molders earn their bonus, there was no extra pay 
awarded to them for their added exertions. 
About the only authoritative account of what was 
~oing on in the foundry at that time will be found in the 
Report of the Hearings before the Special Committee of the 
H. of R. to Investigate the Taylor and other Systems of Shop 
Management". In this book of 801 pages, a typical government 
document, a section from pages 122 t o 267 inclusive is devoted 
to a cross examination of witnesses from the foundry. To one 
who is interested, it is much wor•th the reading, but at this 
place it is hardly worth an extended abstraction. 
The testimony of all the witnes ses is fairly con-
sistent. Practically all of them agreed that work was being 
turned out faster, that they were earning a bonus, and that 
they disliked the system. One of the witnesses based his ob-
jection to the system on the fact that he felt that it was not 
going to last -- that his experience with piece work in the 
past led him to believe that the rate would be cut very shortly. ->c-
Others based their objection upon the speed at which they had 
to work .->H~ 
It was on August 10, 1911 while Mr. Barth was absent, 
time study was introduced in the foundry. The job of a molder 
named Hendry was on that day selected for study by Merrick . 
Hendry offered no objection. The next morning '/Ierriclc told 
a molder named Cooney that he wished to study his job. Cooney 
refused to have such a study made; and it then cam e out that 
on the evening before, all the mo lders had met an d agreed that 
if efforts were made to time the work of any of them, they 
would present an ultima turn to Colonel \ifueeler, the commanding 
officer. Wheeler's reply to the ultimatum was to direct his 
first assistant officer, Major Williams, to explain to Cooney, 
the molder, why it was considered necessary to make observations 
of his work, and t o tell him tha t as long as he remained at the 
->~ Testimony of Mr . G. L. Pages 206 & 207 - Hear ings before Corn . 
-:Hl- Testimony of Mr . I. G. Pap: e 215. 
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arsenal he must obey orders. Cooney told ~ ajor Williams that 
he had no personal objections to being timed, but that "the 
organization11 objected. Persistent in his refusal to obey 
orders he was discharged. At once, on the eleventh day of 
August , 1911, all of the other molders quit. 
This experience in the foo.ndry is mentioned in Gen-
eral Crozier 's report to the Secretary of War,~~ and since it 
presents the management's side of the question it is quoted 
here in full. 
"Following the above quoted case ( the gear cut-
ting machinist), and severa l others i n the machine 
shop of the arsenal, an attempt was made to extend 
the improvement in methods to the foundry, where 
t here was thought to be stil l greater opportunity 
for economies vvhi ch would result advantageous l y 
both to the employees and to the Govermnent. 
There had been no oppor tunity for mak ing a time 
study such as had preceded the placing of some 
mec hanics und er the premiur;1 in the machine shop , 
but the advantage s in that shop had been so great 
that it was concluded that part of t hem could be 
had by placing some of t he molders under the pre -
mium system, whi le basing the time within which 
premiQms mi ght be earned upon the record of pre-
ceding production. It was well known that this 
time was greater than it should be, but as it was 
intended at t~is t ime to apply it only to certa in 
work wh ich was not to be repeated, it was con-
sidered wise to allow the workmen the advantag e 
of this libera l t Lrne for the sake of the econo-
mies which would result to the Government . Sev-
eral molders were given jobs under this plan; 
but it was not successful in gett ing any materi-
a l reduction of the time occupied in do ing the 
jobs, or in produc ing premiums for the men. A 
time study was therefore made upon a mold for the 
pommel of a p a ck saddle, of which a considerable 
number were required. Under the day-wage system 
a molder had been making tnese molds in about 53 
minutes each. The t i.me study showed that they 
ought to be made in 24 minutes each; and in 
accordance wi th the usua 1 rule premiums were to 
.,, Extra ct from Report of Chief of Ordnance, 1911 - Copied f rom 
Pa ge 75, App endix 1, Report of Chief of Ordnance 1913. 
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commence to be earned a f t er t he time repr esented 
by the 24 minutes plus two- t h irds of t he 24 min-
utes, or forty minutes. Both the molder and the 
foreman, however, thought this time was too short, 
and the officer in charge of the shop therefore 
increased it arbitrarily to 50 minutes. 
However, although no objection to the time study 
was made at the t i me, on the same evening a meeting 
of the molders was held, and it was decided that 
they would not submit to the process, and when, on 
the followi ng day, attempt was made to carry it on 
with reference to another man on another job, the 
molders all struck, leaving their work. Their 
places were being filled by other men employed when, 
after a few days, they returned to wo:Pk under the 
same conditions as those on account of which they 
had left, with t he information that the whole 
matter would be made t h e subject of an investigation. 
After the r e turn of the striking molders t o work, 
the man who had been on the pommel job was again 
put at it and occupied the same time as b efore, 
about 53 minutes for each. One of the new men 
who had been taken on was therefore assigned to 
this job, when he made the molds at an average 
of 20 minutes each, the castings from them not 
being distinguishable from those made by t he former 
molder. That this time of 20 minutes each was not 
di f f icult of accomplishment is shown by the fact 
that t his man upon one occasion did a whole day's 
work at the rate of 16 minutes each; and on one 
occasion was observed to make one of t h e molds 
in 10 minutes. Also, one o f the striking molders 
after his return made t hem in 28 minutes each. 
1 When these molds were produced in 53 minutes each, 
their labor cost, including helper and all the 
direct overhead charges, was ~~ 1.17 each. When 
they were made in 20 minutes each this cost was 
reduced to 54 cents. There was thus a saving 
of 63 cents on each mold , and as, at the 20-minute 
rate, 24 molds were made per day, the net daily 
saving to the Government upon this one molder's 
job was $15.10. The pay of the time-study man, 
a high-priced speciali s t was ~15 a day; so that 
his entire day's pay was saved on this one job. 
When the molds were made at the rate of 53 minutes 
each, under day wages, the molder earned ~; 3. 28 per 
day; when they were made in 20 minutes each, under 
the premium plan, the molder earned ~p5.74 per day. 
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11 During the month of September last, 29 men i n the 
foLmdry and machine shop, were working more or 
less time under the premium system. Their total 
pay for the time that th~y were so working, at 
t heir regular rate, was ~p ll08; the premiums which 
t hey earned amounted to $279.19. They thus in-
creased their regular daily pay by an average of 
something over 25 per cent. It is a pertinent 
inquiry, who was hurt by this process? The men 
were certainly benefited in their compensations. 
They were not required to overexert themselves, 
nor directed to speed up, and the best evidence 
obtainable is to the effect that the rate at 
which they worked was not such as ought to have 
been other than pleasant. 
11 Up to October 1, about 120 jobs have been done 
under the new scheme in the machine shop, and the 
average premium earned by the machinists engaged 
upon them was a little over 21 percent of their 
wages. 
11 After the return of the molders to work, Lieut. 
Col. John T. 'rhompson, from the Office of the 
Chief of Ordnance, was directed to proceed to 
Watertown Arsena l and make an investigation of 
the strike and the events preceding it. From 
his report it appears that the objection on 
the part of the dissatisfied workmen is to the 
process of making a time study, which generally 
precedes the setting of a premium time upon a 
new job; and the underlying cause of this ob-
jection appears to be an apprehension that 
advantage will be taken of the knowledge gained 
by the t :ime study to speed up the workmen with 
a temporary incentive to work fast, and then to 
use the knowledge thus acquired to require the 





LABOR'S OBJ ECTIONS, AND THb RESULT OF THE ENSUING CONTROVERSY. 
While the system was being installed at Watertown 
Arsenal trouble was brewing elsewhere . Rock Island was one 
of the arsenals to which, in consequence of t h e inquiry at 
Watertown by General Crozier's board of officers, it was re-
solved to extend Taylor methods pertaining to the 11 systemiza-
tion of processes of manufacture. 11 In the autumn of 1908 there 
had been trouble at t his Illinois arsenal following the attempt 
of Major Hobbs to introduce time study there . Early in 1911, 
or just before t he time study was begun at Na tertown, the 'i'aylor 
"Job-card" was introduced at Rock Island. Immediately an alarm 
was sounded, chiefly by one N. P. Alifas, who then was a machin-
ist employed at the arsenal, and later went to Wa shing ton, where 
he called himself t he 11 representative of the machinists employed 
in the arsenals and navy yards of the United States. 11 .;:- Apparent-
ly at the request of Alifas, officia ls of t he International As-
sociation of Machinists went to t he vicinity of Rock Island 
Ars enal, there to conduct an agitati on. 
I t was explained by the arsenal author i ties t hat 
t h e job card, to which obj e ction was made , had for its prin-
cipal object t he recording of informati on which would enable 
the cost of t he job to be charged to the proper order, and 
had nothing to do either with any efforts t hat the workmen 
were expected to make or with t he ir pay. It was demanded 
by the labor leaders t hat, as a condition to t he introduction 
of the job card, t he promise be made that the features of the 
Taylor Syst em which d i d directly affect the · workmen should 
not in t he future be a dopted at the ars enal. 'rhis demand 
was not acceded to; the job card was duly introduced, and 
nothing came of t he t hreats to call out the ars enal's workmen. 
However, on April 26, 1911, James O'Connell, pres ident 
o:f t h e ' International Association of' Machinists , af f iliated with 
the American Federation of Labor 11 , sent to t he var ious lodges 
of that association the following circular: ->,H<-
'' International Association of Ivachinists, 
·' Office of International President, 
11 404-40'7 IvlcGill Build ing , >i ashing ton, D.C . April 26, 1911. 
uOfficial Ci rcu lar No. 12. 
To t h e order everywher e , greeting: 
11 It has been the purpose of t he grand lodge in 
the past to raise a warning voice whenever dangers 
-l<- Page 340 - Vol. I I - "F . W. 'I'aylor 11 - Copley 
-lH<- Copied from Pa ges 76 , '7'7 & 78 - Appendix 1 - Report of Chief 
of Ordnance 1913 . 
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have arisen which would affect our craft, and to 
point the way to safety. 'fhrough the efforts of 
our org anization the machinist's trade has been 
raised to a high e r level, as far as wages and con-
ditions of lab or are concerned, than otherwise would 
have obtained. 
11 Hhenever a high-paid class of labor exists by 
reason of organization and skill combined, it has had 
the effect of stimulating t h e inventive genius of em-
ployers to find ways of eliminating skill and with 
it the high-priced mechanic and substituting common 
laborers with corresp ondi ng low wag es. 
The latest danger, a nd t h e one we propose to 
deal with in t h is letter, i s the so-called Taylor 
System of shop manag ement. Iv!r . Taylor, the orig inator 
of this system, is a former master mechanic of the 
Iv idvale Steel Company, Philadelphia, Pa., and is 
well qualifi e d by disposition and education to un-
dertake to und ermine our trade. His system is very 
insidious in the process of' installation and operation, 
it b e ing his plan to ' install it slowly, and by a process 
of s e lecting workmen, he will have it in full operation 
in a shop in the time it takes him to select a body of 
docile , nonresisting workmen. 
'Ivir. 'ray lor 1 s sys tern , a s applied to the mach inist 
trade, in brief, is as follows: 
11 1. Inst e a d of having a general foreman in 
a s h op, he has four sp eci a liz e d s h op fore-
men, e ach of wh om pe rforms a spe cified 
part of a for eman' s job. They are called 
t h e nspeed boss " , 'f?ang boss 11 , " repair boss, 
and "inspector boss'. Thes e job s a re g iven 
out as plums to machinists who are vv illing 
to act as pac e - makers. n 
11 2. Instead of ma chinists using t heir judgment 
in doing t h e ir work, Mr. Taylor has a 'plan-
ning dep artment 1 , which furni shes the machin-
ist with an 'instru ction card' similar to a 
drawing , teiling him exactly what feeds, 
speeds, tools~ a nd machines to use; how to 
h old the work , etc., l eaving noth ing to the 
worlanan 1 s . judgme nt. This elimina t e s skill 
and cmmnon l a borer s are used. 
11 3. Inste ad of r e l y ing on t he honor of t h e 
machinist s , · togethe r wi t h t he watchfulness 
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of t he foreman as a means of getting a 
fair day's work from t he men, Mr. Taylor 
holds a stop watch on the best workman 
while working fast, and leaves out the 
time on all such movements as he thinks 
are unnecessary. The result forms a 
standard for a day 1 s work. To get a man 
to work at a terrific pace is his method. 
He solves it something like this: 
"(a) Offering a bonus for reaching 
this maximum. 
" (b) Standardizing the movements of 
a workman, thus making an autom-
aton of him. 
11 (c) Fining t h e workman all the way from 
1 cent to 60 dollars. 
tt (d) Discharging all who fail to reach the 
maximum pace after a trial. 
"(e) Discharging the dissatisfied workman, 
and keeping those wh o will do as they 
are told. 
" (f) Offering th e foreman a bonus to keep 
the men ~purred up to t he top speed. 
'
1 (g) Installing piecework with a di f feren-
tial rate per piece, thus: If the max-
imum day 1 s work is 10 pieces, and the 
workman may get, say, 35 cents a piece, 
or ~p3. 50 per day, if he sue ceeds in com-
plating t he entire tas k . If, however, 
he f ails to finish 10 pieces, even if 
he misses this limit by only a fraction 
of one piec e , he gets only 25 cents a 
piece, or less than ~2.50 per day. This 
gives a tremendous inc entive to a man 
to exert himself to the utmost. 
11 4. Instead of collective bargaining, Mr. Taylor 
insists upon individual agreement, and any in-
sistence on organi~ed labor methods will result 
in discharge. 
"Wherever this system has been tried it has 
resulted either in labor trouble and failure 
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to install the system, or it has destroyed 
the labor organization and reduced the men 
to virtual slavery and low wages, and has 
engendered such an air of suspicion among 
the men that each man regards every other 
man as a possible traitor a nd spy. 
"The present effort on t he part of Mr. Tay-
lor is to have his system installed in the 
Government arsenals and navy yards. He has 
been so successful that the War Department 
has decided to give his system a trial. 
This would give his methods a tremendous 
advertisement, and only be a short time 
until all private manufacturers throughout 
the country would adopt his system, since, 
with the public, the Government has the 
reputation of being a good employer. This 
is but anoth er instance in which a good 
reputation is exploited for a despicable 
purpose. ~ e do not know what motives the 
~ ar Department has in the matter, but we do 
know that this propos ed staggering blow at 
labor must be met by det ermined resistance. 
aThe installation of the Taylor system through-
out the country mea ns one of two things, i. e., 
either t he machinists will succeed in destroying 
the usefulness of this system through r esistance, 
or it will mean the wiping out of our trade and 
organization, with t he accompanying low wages, 
life-destroying hard work, long hours, and 
intolerable conditions generally. · 
"It is manifestly impossible in a short letter 
to explain the rraylor System satisfactorily, 
but let this letter serve as a warning to 
you to prepare fo r the struggle. As a means 
of preventing t he 'l'aylor System o.f shop 
management gaining headway, we ask you to 
carry out the following instructions: 
11 (1) Purchase a book explaining the 
Taylor System. 
11 (2) Appoint a committee to read this 
book and report findings to the 
lodge. 
tt (3) Instruct t he secretary or a com-
mittee to immediately write to 
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the Secretary of War , or to t wo United 
tates Senators of y our s tat e , a nd the 
Congressmen from your district , protest-
ing against the insta llation of t he Tay-
lor System by t he Government , asking the 
lawmakers to support a ny meas ure that may 
be submi tted t o Congress which will s e cure 
t h i s result. 
ii i t would be well to enumerate some of the 
objections to t he s ystem as outlined i n 
thi s letter. 
"We trust that you will be impressed with 
t he importance of tb. is rna t ter, and will 
see the impending danger . Act quick ly. 
Yours fraterna lly, J- as. 0 'Connell. 
International President, International 
Association of Machinists. 
"Shop Management' by F . W. 'l'aylor, can be 
purchased of I~~unn and Co ., 361 Broadway, 
New York City." 
This, since Taylor began his work, was the f ir s t action 
definitely s i gnifying t ha t or g~nized labor was resolved to fight 
his system . It is to be recalled that in this spring of 1911 
t he interes t of t he general public in Scientific Management was 
at its height . ~riting in June 1911, to Crozier, Taylor said: * 
"I ha .·: already received t he circular from tl1.e 
Machinists' Association. I dare say that you al-
ready k now that for many years a simi l a r prohibition 
has been i~sued to members of t h is union against work-
ing on piece work and a gainst accepting any kind of 
premium on task work ; in f act, the only t hing per-
mitted by the Machinists' Uni on is straight day work. 
And thes e · early prohibitions of piece work and task 
work, etc., have be en worded in quite as strong ~way 
as the circular a gainst our system of man agement. 
"I realize, of cours e, tha t it is unfortunate 
that t h is circular should have been sent out. On the 
other hand, the great and genuine interest which has 
been awakened through all clas ses of t he community 
in scientific management, I think,more t han offsets 
any d irect harm that can come from a ction on the part 
·:<- Page 341. Vol. II. 'F. W. Tay lor" Copley. 
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of the unions. 
" I fe e l quite sure t hat if you go stra ight 
ahead introducing our sys t em, one step after another, 
and d o not attempt short cuts, and do not try to 
hurry it too fast, that you will meet with practica l-
ly no opposition to it, for the very fundrunenta l rea-
son that each workman who wor ks under it finds him-
self happier, more contented, and far better off 
financially t han he was before. " 
When the labor leaders had an opportunity to state 
their case at the many hearings on the subject of the Taylor 
System which later were conducted under government auspices, 
it indeed came out that what they stood for wa s t h e straight 
day-work plan; that t h ey regarded it as an insult to the 
honest work ingman to suggest that it could not be left to 
him to determine h is own output or do what they called ' a 
fair day ' s work 11 ; and that they would have the practice of 
individualizing workmen, by pay ing each according to his out-
put or efficiency, made illegal. 
Thus a clear-cut is sue was raised which Colonel 
Wheeler, the commanding officer a t ·;vatertown, described i n 
t h es e words: 11 The quest i on now seems to be wheth er the Gov-
ern~ent shall be permitted to determine in a scientific manner 
a standar d of measurement of t h e proper output of a worlanan, or 
wh ether t he workman shall decide t his for himself. 11 Based on 
his experience at r:atertown, t h e Uolonel added: " The former 
meth od insures great savings to the Government an d increased 
wages to its workmen; the latter method insures heavy and 
continued losses." 
In response to O'Connell's circular, many of the 
lodges of the Ma chinists' Association sent protests aga inst 
the Taylor System to the Secretary of War. Also a committee 
of the ock I sland employees c ame to Hashington to protest. 
Then the Member of Congress from the Iowa district opposite 
Rock Island (which is in t he Mississippi River) introduced a 
resolution directing the Committee on Labor to investigate 
the 'ray lor System, which resolution immediately was passed 
without opposition. Headed by William B. Wilson, the Com-
mittee on Labor held its hearings in the latter part of April. 
Despite all this , General Crozier stood firm, and 
had the backing of the Secretary of 1iiar. In his report ..;~ to 
the Secretary he said: 
uThis circular (O'Connell's letter ) was is sued 
l ast spring closely following a vigorous protest 




of the employees of the Rock Island Arsenal against 
the introduction at that arsenal of the first-des-
cribed part of the Taylor System which concerns 
systemization and gene·ral administration only, with-
out directly affecting the employees or their com-
pensation, and which had been shown to be so advanta-
geous at the Vatertown Arsenal, the protest being 
based upon the fear of what might follow. 
" It seems quite conceivable that men might be 
influenced by such publications as this, coming from 
organizations which they support themselves, to such 
an extent as to cause them to lose sight of the fact 
that the Government is not in the " sweatshop business, 
and that there are plenty of instances in the Ordnance 
Department itself in which employees are continuously 
earning by stimulated efforts under the piece work sys-
tem, wages very considerably in excess of t hose paid 
to p ersons of the s~ae degree of skill, under the day-
wage method. A little inquiry would show that there are 
many employees in the department working at employment 
which can be readily learned in time very much less than 
that required for the apprenticeship of a machinis t, for 
instance , who is regularly earning the wages of a good 
machinist paid by the day. If the employees of the 
Ordnance Department were left to the guidance of their 
own experience in Government employ, and if the leaders 
of labor organizations would take pains to inquire as to 
the promise in regard to conditions of employment which 
is implied in the record of labor in the Government ser-
vice before taking and diffusing alarm, I believe that 
experiments such as the one now making at the Watertown 
Arsenal w·ould be given the fair chance which they do 
not have when feelings a r e stirred up by such circulars 
as the one just quoted. 11 . 
uAs an example ' of what is shown by this department's 
record of employment; the gear-cutting machinist whose 
experience has been described above has been a regular 
employee of the department for a number of years. Dur-
ing the fiscal year ended June 30 last, in which the 
experience described occurred, he had been g iven, as 
usual; leave of absence with payfor 13-3/4 days annual 
leave, 13 Saturday half-holidays, and 7 full holiqays 
making 27-1/4 days in all, for which he received ~83.56, 
without re·ndering any s ervice. For the se~vice which 
he did render during the year he received $899.65. The 
amount which he received for no service therefore, was 
a little over 9-1/4% of t hat which he r eceived for his 
labor; and the labor was rendered at the rat e of only 




to use for his own pleasure or profit. In addition 
he had t he stability of the civil-service tenure of 
office; had an opportunity to take his luncheon in 
a clean, well-warmed and ventilated and well-kept 
lunch room, where facilities were supplied for heat-
ing coffee, etc.; was able to take a shower bath at 
the end of his work if he wished to; and enjoyed the 
assurance that if disabled by his work for over 15 
days he would, under the governmental liability act, 
be paid at his full rate for the time for which his 
disability should last, up to one year; or that his 
dependent family would be provided for at such rate 
in case of his being killed. With this experience 
I do not believe that, of his own motion, this good 
man would have become suddenly possessed of the fear 
that the spirit of his employment by the Government 
was to be entirely changed and that t h enceforth he 
was to be subjected to an unendurable slave-driving 
process. 
nThe theory under which the trial is being 
made at the vatertown Ars enal is that the current 
rate of wages is not a just compensation for t h e 
employees' best production, but that it is com-
pensation for the character of production under 
which the rate has grown up, which is very far 
from t he best. It is believed that better pro-
duction can be had by proper care upon the part 
of the management, but that continued high pro-
duction is impossible without correspondingly 
high wages. It is also considered that there are 
differences between men which should be taken ac-
count of in their compensati on . There i s not lack-
ing evidence t hat these differenc es ar e not always 
relished by lab or organizations, and that there is 
some tendency upon the part of members of these or-
ganiz a tions to co n sider that they should be i ndus-
trially as well a s politica lly equal; and it may be 
that this feeling is stronger on the part of employ-
ees in a Government establishment, feeling that all 
men are properly equal before th e law, than in private 
employment. I have not yet r e ached a conclusion as 
to the extension to other arsenals of the part of the 
'l'ay lor System of shop management which directly affects 
the workman, and I do not intend to d o so in advance 
of further triil at the Watertown Ars enal; but I am 




it ought to be poss i b l e to secure better cooperation 
of t h e emp loyees among th emselves and between them 
a nd the management than has been had in the past. I 
t hiru{ it ought to be possible to accomplish t h is b y 
making it to the interest ·or as many employees as 
possible, t o call attention to any impr ovement which 
would increas e t heir productiveness, or to any slack-
ness whi ch diminishes it, and I do not t h ink that the 
spirit of keenness and forwardness which ought to ac-
company conditions of this k i nd would properly be 
des cribed as one involving spying , or a state in 
which every man' s h~nd would be against h is ne i ghbor , 
as has be en alleged . 
11 As to the effect upon the emp loyment of labor 
which would b e produced if a g iven amount of work 
were to be performed by a less number of men than 
had previously been required for it, it should be 
borne in mind t hat at a Government establishme nt 
the amount of work is regulated by t h e capacity of 
the establishment and t he ap propriations availab le. 
If by means of improved methods this department should 
be able to diminish the cost of military stores manu-
factured by it, by reas on of the increased efficiency 
of labor or otherwise, the funds thus saved would not . 
be turned back into the Treasury, but would b e used 
to manufacture additional stores, far which there is 
much :heed, requiring t he employment of additional 
labor. This r e sult woul d b e compa rable to that ob-
taining in private manufacture when diminished cost 
and price increase consumption . " 
As was mentioned in the previous chapter , on August 11, 
1911 t te molders in the foundry went out on strike when one of 
their number was d ischarged for refusal to obey or ders. 
Barth beard the news t he next morning when, b eing in 
Boston in conne ction with other work , he dropped in a t Y!atertown 
"unofficia lly" . He was mu ch agitated. It was t he first s trik e 
that oc curred under Scientific Manag ement. 
He carr i ed the new s to Taylor , wh o a l so happened to 
be i n Boston ~ th i s time. It is violating n o secret to say 
that Barth and Tay lor both a t tributed the trouble at the arsen-
al to· a ·mistake in tactics. Up to Au gust 10, the men in the 
foundry, u n like t he me n in t he machine shop, had been little 
affected by t he chang es made in the arsenal's system; and it 
was t he vi ew of Barth and Tay lor t h at before any attempt was 




have been made to discover t he sentiment among the molders, 
a nd thus avoid the raising of any direct issue between them 
and the management. Nevertheless, Taylor gave no symptom of 
being in any way disturbed. He read extracts from 11 Shop :D. an-
agement" bearing on the strike , and reviewed the whole situ-
ation in a spirit of philosophic calm. " Talk with the men , 
he told Barth. 'Find out just what is in their minds. Look 
at the thing through their eyes. Act accordingly, and it will 
come out all right. 11 Says a third person who happened to be 
present at t his conference ~~: ' Mr. Taylor was not here talking 
for t he public. He was speak i ng simply for the benefit of 
his chief lieutenant. But I nev~r heard a better exposition 
of the Golden Rule. 11 
Though it i s difficult to deal with men who are 
being worked upon by agitators, it came out as Taylor said. 
When the molders struck on August 11, steps were taken at 
the arsenal to fill th e ir places, and some new men were taken 
on. However, on Au gust 18 , the str ikers gener a lly returned 
to work unde r the same conditions as those on account of which 
they had quit, but with the understanding that t he whole matter 
would be investigated by General Crozier. 
It is well to a gain emph a size, a t this point, t hat 
it was the mo lder s tha t went out on strike, and t hat they 
went out jus t as the system was being introduced into t he ir 
shop. The machinists did no t go out. The time studies had 
be e n i ntroduc ed into t he machine shop for some whi le a nd were 
beginning to produc e r esults. 
The f a ct that a group of t he men in t he ars ena l were 
so dissatisfied t ha t t hey we nt out on strike di d not mean that 
time studies were abolished. Not at all. They kept right on. 
In t he foundry , to be sure , the personne l a ccepted them with 
ill gr ace but it was perhaps due as much to the feeli ng of the 
men toward Mr. Merrick. Hi s best friends at the arse .. a l say 
t hat he was not noted par ticularly for h is diplomacy! Th i s , 
added to the fact that he was entire ly unfamili ru~ with the 
molders ' trade , made the men in the foundry have less confi -
dence in him than di d the machinists. 
Many of the machinists in the shops were becoming 
accustomed to, and beginning to like t~e Taylor system. It 
meant extra money for them . Thi ngs were done for t hem that 
were never done befor e . Tools were deli ve1~ed perfectly ground, 
material and equipment for t he next job were always g iven them 
before they were ready to start so tha t there was no d e lay. 
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Somebody was always ready to ansv.~·er their most trivial ques-
tions. Everything po ss ible was done to aid them so t ha t t h e 
premium could be earned -- an d thos e ti1at were ear ning i t were 
satisfied even though it did mean greater produc t ion on their 
part. 
However, from the nature of the work done at the 
arsenal it was next to impossible to keep the entire crew 
satisfied. As was mentioned before, this plant is of the 
nature of a job shop -- there is not a tremendous production 
of any one kind. Time studies would be made on work that 
would give out after a fairly short period, which meant that, 
temporarily at least, the man would have to go back to a day 
rate basis. If during this period his shop neie;hbor, perhaps 
a second rate machinist, was working on premium work and suc-
ceeded in earning more than the first class machinist on day 
rate, there would be a fe eling of intense dissatisfaction that 
was very hard to overcome. 
'rhis condition prevailed to a certain extent t hroug.."l-1-
out the entire plant. Even the wood-working department had an 
example of this, and so strongly did the men feel, that this 
case was quoted in a letter to t h e Secretary of War. The exact 
quotation follows: 
11 The condi tions of the Stop VJ a tch Premimn in 
the Carpenter Shop are equal to these in the 1 achine 
Department. F'or instance, a man started to work re-
cently repairing old Shot and Shell Boxes. The work 
did not require a very skillful man and the Stop 
Watch was introduced. This man got 60 cents over 
his day's pay. It must be taken into consideration 
that there are first cla ss men in tnis Wood-Working 
Department such as cabinet makers, pattern makers 
and wood-turners, whereas it may be seen that the 
third class rated man gets more money than the first 
class mechanic by this unfair method." ~~ 
It is perfectly true that the "third class rated 
mann was not the one that was doing the complaining! The 
time studies most certainly were beneficial to him. However, 
as long as human nature is as it is now constituted, there will 
always be a great deal of jealousy, dissatisfaction, and heart 
burnings when an inferior man earns more money than a first 
class man in the very same shop. 
These feelin gs of dissatisfaction culminated in two 
letters that were v~ritten to t he Secretary of ;Var. The second 
one, dated June 21, 1913, enumerated specific complaints similar 
to the extracted paragraph above. The first one, dated June 17, 
* Par. 11 of l etter of June 21, 1913 sent to Sec.of War 
by committee of arsenal wo!:'lnn71f• _ 
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1913, a much ·shorter one complained in a more general way 
and, as a matter of interest, i t is quoted below in its 
entirety. I have been unable to definitely find out why the 
two letters were written so close together -- only four days 
between them -- and it may be possible that the cownittee felt 
that they v.ere not specific enough in the first letter, which 
follows: 
Watertown Arsenal, June 17, 1913. 
Hon. Lindley M. Garrison, 
Secretary of War, Washington, D. c. 
Dear Sir: 
We, the undersigned employees of the Government, 
representing 349 out of a total of 373 hands employed 
in the various departments as indicated hereon, re-
spectfully petition that the Taylor System, now in 
operation at this Arsenal, be tmmediately discontin-
ued for the reasons as hereinafter set forth. 
We object to the use of the Stop Watch, as it 
is used as a means of speeding men up to a point be-
yond their normal capacity. It is humiliating and 
savors too much of the slave driver. 
A comparison of the r e cord of s erious accidents 
occurring in the works since the introduction of the 
Stop Watch Premium System will convince the most skep-
tical that it is dangerous to limb and life, and we 
claim that a large percentage of these accidents are 
the direct - result of t h e driving system in vogue at 
this Plant. 
We believe that this System, instead of producing 
what was claimed it would produce, -- high wages to 
employees, with a low cost of production has worked 
exactly opposite inasmuch as the fnvestigation into 
the wages paid, (outside of premium) will show that 
there has been no material increase in wages, while 
the cost of production has been increased to such an 
extent that large deficits are being reported on 
nearly every job of any consequence that is done 
at this Arsenal. 
The number of non-productive employees in pro-
portion to t h e productive employees who are necessary 
to carPy out t h e details of the System, has been la:-ege-
ly r esponsible in the great increase in overhead expense, 
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which in many cases, has resulted in the Government 
being unable to compete with outside concerns and 
has resulted in contracts being placed with outside 
parties to do work which the Arsenal is equipped to 
do and which, under normal conditions, could be done 
at a cost considerably under that charged by the Con-
tractor securing the work. For instance it has become 
the practice to let large contracts for manufacturing 
patterns, which the Arsenal is equippe d to manufacture 
a nd could manufacture at a figure considerably below 
that charged by outside c onc erns; the quality of work 
being considered were it not burdened by an excessive 
over head charge which must be carried to pay an abnormal 
non-productive force of employe es. 
V. e cite t he above cas e to show t ha t t her e is 
ground f or our b e lief that t he continuance of t h i s 
Sys t em would fi nally event u ate in clos i ng t h is Ars ena l 
as a manufactur ing Plant. 
A l arge corp s of i nspector s are k ept busy exam-
i ning a nd r e j e cting mat eria l and t he number of pie c e s 
r eje cted si nce t he Premium Sys t em was inaugurated h as 
i ncre ased by a l a r ge percent a ge . Th e number of p arts 
rejected since the Syst em was ins tal led will run well 
into the thousands. 
The effect of t h is Sys t em here has been to cre-
ate a fe e ling of distrust betw e en the emp loyees and 
t h e management; it has destroyed every vestige of 
cooperation between t he wol"kmen and t he f oremen 
c ollective ly, and h a s produc ed a condition of unhap -
pines s t hroughout t he whole works. 
For t he r ea sons as s tat ed above a s well as many 
others which we will not tr ou ble with at t his time, we 
respectfully pray that you, as head of the i"lar Depart-
ment, tak e such immediat e steps as will effectually 
remove this System from Water town Arse nal and restore 
the workmen to a condition similar to tha t enjoyed by 
other artisans and laborers in the public s ervice as 
well as in mos t private manufactur ing plants. 
We also respectfully p etition tha t the records 
as obtained by means of stop v~ tch observation be re-
moved from this Arsenal or destroyed altogether as they 
do not represent t h e normal time in which given work 
should be accomplished, but rathe r they are t he p roduct 
of t he 11 speed up 11 Syst em which h as resulted in accidents, 
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inferior work a nd numerous abuses such as no k nerican 
Citizen should be called u p on to endure. 
In conclus ion l e t i t be understood t h a t t h e 
signatur es to t h is petition wer e n ot obta ined by 
coercion or u nfair means a nd each individu a l s ign-
i ng t h i s pet i ti on, does so of h i s own f ree will and 
a c c ord . 
Resp ectfully s ubmitted, 
Maurice W. Bowen, 
Chairman, Repr e s ent at ive Com. 
S i gn e d by: 
51 ~olders and he l pers 
25 Pa t tern makers , c arpent ers and p a i nter s 
17 Bl acks mi ths and h e l pers 
53 Yard l abor i n g men 
88 Machi n i s t s and he l pers, assemblin g dept . 
88 Machinist s and h elpers 
The s e cond l e tter i s about twic e a s long and since 
it me r e l y recite s i ns tances of spec ific c a s es , s imila r to the 
one above, i t wi ll not be quoted v erbat im. F or any one tha t 
i s i nterested, it c an b e found on pages 57 and 58 of Appendi x 
l, of t he Repor t of t h e Ch ief of Ordna nce 1913. 
I t i s a mos t peculiar c ommentary on h uman nature, 
and a t h ing mos t diff icult to exp l a in, ,jus t h ow it was that s o 
many me n s i gned these l e tters 11of t heir own fre e wi ll a nd ac-
cord" . A gr eater part of t hese men were ear ning more money, 
whe n t hey worked m1der the premium s ystem than t hey e arned 
ev er before and yet they peti t i oned to have it a bolished. One 
would natura l ly expect tha t they would ask for a greater and 
more s teady a pp lica tion of t he sys t em . 
The n et r esult of t h e se two l e tt ers was not h i ng , as 
f a r a s the me n were concerned, for t h e time studies continued . 
In hi s report to t he Secre tary of War, dat e d September 6, 1 913, 
General Crozier a nsv.rered every ob jection, p aragraph by paragraph. 
It is a long r ep ort, but it most thoroughly presents the ma na-
gerial sid e of t he question and as such is worth the read ing. 
It is found · on pag es 60 to 71 inclusive in Appendix 1, of the 
1913 report. 
But t h e outsid e a g itation went on. It was r epres ented 
t o Congress t hat the brief strike of the molders indica ted t h e 
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existence at the Watertown Arsenal of unsatisfactory conditions, 
directly due to the introduction there of the Taylor System. 
Thus on August 21, 1911, the House of Representatives adopted 
the following resolution: ->l-
Vfuereas the United States Government has been experi-
menting with, and has partially installed at the 
United States arsenals and navy fiards a system 
of shop management known as the 'Taylor system" , 
and 
Whereas it is charged that this system is detrimental 
to the best interests of' the Government service 
and to the workmen employed; and 
Whereas this system having been in partial operation 
for a considerable time, and it being desirable 
to know what the results of its installation have 
been, and especially whether it should be installed 
in Government works: Therefore be it 
Resolved, That a co~nittee of three be appointed by 
the Speaker of the House for an investigation 
of' the Taylor and other systems of' shop manage-
ment, which investigation shall include its 
applicability to Government works, its effects 
on the health and pay of employees, its effect 
on wages and labor cost, and such other matters 
connected therewith as may give a thorough under-
standing of the results of the installation of this 
system. Said co~ittee shall be authorized to 
sit during the recess of Congress, to send for 
persons and papers, to employ i1ecessary steno-
graphic or clerical assistance, and to report 
the results of this investigation to the House 
not later than the tenth of December, nineteen 
hundred and eleven. 
And so came into existence the special committee con-
sisting of William B. Wilson, William C. Redfield, and John Q. 
Tilson. · Mr. Wilson, formerly an official of the United Mine 
Workers, then chairman of the House Labor Co~ittee, and later 
Secretary of Labor in the cabinet of President Wilson, was a 
Democrat, as was also Mr. Redfield, a manufacturer who knew 
much a bout Scientific Management from his own experience, and 
-..- Copied from page 1 - Hearings before Special Co~i ttee. 
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later became Secretary of Commer•ce in Pres ident f ils on's cab-
inet. W~. Tilson, who up to this time had no occasion to con-
sider such things as systems of s h op management , and therefore 
was selected to act as a sort of umpire, was a Republican. The 
appointment of' such a high-clas s committee indicated a sincere 
desire to get at the truth, and •raylor was pleased. 
The committee began its work on October 4, 1911, and 
did not finish it until February 12, 1912. It visited the 
rifatertown Ars enal, and held h earings in Boston, New York , and . 
~ashington. Ample opportunity was g iven to every one to be 
heard -- to government officia ls and employees, to outside 
labor leaders and worlanen, to civilian managers and industrial 
eng ineers , and to social workers. The course of trtilliam B. 
Wilson throughout wa s a f ine examp le of how a man may zealous -
ly s erve a cause -- i n his case, that of labor -- and at the 
sa.'Tie time he scrupulously courteous and fair. 'rhough h e and 
Taylor had many tilts, the feeling Taylor c~1e to entertain 
for h im was not r emote from one of affection. 
In organizing t he case for Scientific Management , 
Taylor was hand ic apped by the general warfare which at t h is 
time the labor unions were directing a gainst his sys t em . 
Strike s were ordered on build i ngs simp ly becaus e a fevY men on 
the job happened to be employees of Sci entific Management e stab-
lishments . Midvale and Bethlehem of f icials told Taylor frankly 
that they did not want the at t e n tion of labor leaders to be drawn 
to the i r establishments, and t hat n o help could be expected from 
them, even i f .their establishments wer e attacked at the hearings. 
Towne -r efused to have the co~nittee visit the Ya l e and Towne 
works, and it was with reluctance t ha t he consented to testify. 
And even in the case of the Link-Be lt Compa1'1y, the directors 
v1 ere avers e to Dodge's tak ing t he stand. 
At most of t11e hear ings , e specially the early ones, 
Taylor was pres en t as sort of lay counsel fo r his cause ; be ing 
as s isted in this work by Dr. Hollis Godfrey. As lay counsel 
for the cas e against Scienti f ic Iv:anagement there appeared t h e 
Nir. Alifas who has be ~n mentioned in connection with the start-
ing of the trouble at the Rock Island Ars enal, and John R. 
O'Leary, t hird vice-president of the Internat ional Molders' 
Union, who said he represented 11 the molders employed in the 
Government yards in the Boston industrial district. 11 
Taylor's own testimony was given at the Capitol in 
Washington towards the close of the hearings, in January, 1912. 
He was on the stand more than t we lve hours scattered over a 
period of four days. As already indicated, his testimony was 
an heroic effort to make as comprehensible to the ordinary mind 
as possible a subject extraordinarily ramified and bristling with 
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technicalities and complexities. That which has not yet been 
referred to is the scene which occurred at the close of his 
testimony. 
Says Miss Ida M. Tarbell:* 
11 0ne of the most sportsmanlike exhibits the 
country ever saw ~as lli r. Taylor's willingness to 
subject himself to the heckling and the badger-
ing of labor leaders, congr essmen, and investiga-
tors of all degrees of misunderstanding, suspicion, 
and ill will. To a man of his temperament and high-
ly trained intellect, who had given a quarter of a 
cen tury to the hardest kind of toil to develop use-
ful truths, the kind of questioning to which he 
was sometimes subjected must have been maddening. 1 
What it cost him to marshal the c a se of Scientific 
Management at these hearings and g ive his lengthy and difficult 
testimony, we can only guess. 
At the close of his testimony he was deliberately 
baited by his labor-leader opp onen ts. Two of them went at him 
at the same time with sneers and insults. In so far as the plan 
was to make him lose his temper, to destroy his self-control, it 
was a success. \"ith flushed fac e , he hurled denunciations at 
hi s opponents and made accus ations which in the nature of t h ings 
he could not prove. For -a time it appeared as if blows would be 
struck. Chairman Wilson, who, it is needless to say, had no 
part in the baiting, had to rais e h is voice to a shout to make 
himself heard and restore order. Taylor's fri ends who were there 
present viewed t h e scene with emotions such as one might ex-
perience upon seeing a magnificent stag, worried and brought 
low by a pa ck of wolves. -lH<-
When order was restored, it was agreed to strike what 
had passed from the record . Ther e is no doub t that Taylor's 
pride was wounded. He left t he stand much shaken. Again he 
nearly lost his self-control when Dr. Godfrey, who accompanied 
him from the Capitol, could not get a taxicab immediately. Such 
was his condition t hat Godfrey thought it best to see him to 
his train; - and at the station Ta ylor once more burst out at 
what he considered a needless delay in open ing t he gates. Yes, 
his enemi es · had t heir little triumph. Let us h ope they continue 
to enjoy it. -lHH~ 
..;;. New Ideals in Busi ne ss - Pa ge 315. 
~~~~ Page 348 Vol. II. "F. W.Taylor:r - Copley. 
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What is certain is that there was not much enjoyment 
for them in the r eport the committee made to t he House. Dated 
March 9, 1912, it was unanimou s . The opponents of the Taylor 
System virtually had concentrated their attack upon the time-
study and premium features installed at the Watertown Arsenal; 
alleging that these things were detr imental to the health and 
genera l well-being of the employees . Said the committee in 
its r eport: 
nNeither the Taylor system, the Emerson system, 
the Gantt system, the Brombacher system, the Stimpson 
system (names of various engine ers who had testified), 
nor any of the systems of so -c alled scientific manage -
ment have been in existence long enough for your com-
mittee to determine with a ccuracy t h e ir effect on the 
health and pay of employees and t he ir effect on wages 
and labor cost. The conclus ions we have arrived at 
are all based upon vvhat we consider to be the logical 
sequence of t he conditions existing or proposed. The 
selection of any system of shop management fo r t he 
various Government works must be to a great extent 
a matter of administration, and your committee does 
not deem it advisable nor expedient to make any rec-
ommendations for legislation upon the subject at 
this time . " 
General Crozier 1 s of f icial ·comment on the committee 1 s 
report was this: * 
"In other words , the corrnnittee , properly zealous 
to protect t he we ll-being of the employees, failed to 
find any ground in tbe representations made by the 
opponents of the system upon wbich to base condemna-
tion or serious criticism o · the methods in effect 
or contemplated by this department , or any co nditions 
which called for remedial legislation, although it 
showed its a l ert interest in the well-being of the 
workmen by mentioning and condemning many oppressive 
practices; which it did not find, and did not say it 
had found, at the arsenals of this department . n 
I t .may be added that the committee did not find, 
and did not say it had found, any abuses of workmen under the 
Taylor System at any establishme nt. Its reference to possible 
abuses, t h ough seemingly uncalled for , was understood by Taylor 
to be due , partly to an assumed need of tossing a few bones to 
-,, Page 349 -Vol. II. "F. W.Taylor11 - Copley. 
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the party against whom the decision went, but mainly to tl'le 
concessions t hat had to be made so that the committee mi ght 
present an unanimous report. It is significant t ha t Tilson, 
t he member of the committee who had had no prepossess ions 
one way or U1e other , wrote to Taylor on Sept.ember 18 , 1912 : 
11 I f ee l confident t hat wb.en your system is 
thoroughl y understood, v<r orkmen themse lves will 
l~is e up and demand it. 11 
The f a ct that t he Hous e of Repr e sent a tives' special 
committ ee found ther e was nothing i n the situation that war-
ranted legi s lation d i re cted aga i nst t he Taylor System d i d not 
deter it s enemi es from going ri ght ahead to procure such legis-
lation. Bills repeatedl y wer e i ntr oduced in t he a ouse making 
it an offense punishable by i mprisonment or fine or both for 
any officer of the United St ates , or a ny other pe r son having 
charge of t he V\ork of a Government emp loyee, to make any t i me 
study of such work or pay t he emp loyee any premium in addition 
to h is regular wages . When it became evident tha t wild-eyed 
leg i slation of t h is kind had little chance of being enacted, 
the scheme was resorted to of attaehing to ap propriation bills 
this rider: 
"Provided, That no part of the appropriations made 
in this bill sha ll be availab le for the salary or 
pay of any officer , manager, superintende nt, fore-
man, or other person having charge of the work of 
any employee of the United States Government while 
making or causing to be made, with a stop-watch or 
other time -measuring device, a time study of a ny 
job of any such emp loyee between the starting and 
completion thereof of tl1e movements of any such 
employee whi le engaged upon such work; nor shall 
any part of the appropria tions made in this bill 
be available to pay any premium or bonus or cash 
r eward to any employee in addition to his regular 
wages, exc ept for suggestions resulting in im-
provements or economy in t he operations of any 
Government plant ; and no claim for service per-
formed by any person while violating this proviso 
s hal l be allowed . 11 -l~ 
This rider or proviso first was attached t o army and 
navy appropriation bills . in the Congress ifuich was in session 
in the winter of 1 914-15. In the House there was practically 
no debate upon the proviso, and It was adopted by a large 
maj ori ty . In the Senate t here was a lengthy d ebate. r he chief 
speakers aga ins t the proviso were Senators Elihu Root, of New 
York , and J ohn W. Weeks, of Massachusetts . Root's efforts to 
-><- Page 350 - Vol. II. - 11 F. rL r ayl or11 - Copley. 
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prevent such legislation as t his constituted practica lly h is 
last service a s Sena t or. The chief speaker for the proviso 
was Senator Henry Cabot Lodge, of li:Iass a chus e tts, who made 
these r a ther astonishing remarks: 
11 The one obj ect of t he time measure is to 
produc e speed ....... We all associa te a 
stop watch with its use fo r r acing horse s 
..... I do not believe, lv1r. C:b.airman, in 
standing over men with stop watches to 
see how far they can go under pressure 
in securing spe ed in performing a given 
piece of work. The very fact of a stop 
watch i mplies strain on every faculty, 
on every physical power, driving the 
heart and lungs and ev ery muscle to the 
utmost possible point. 11 
Then Senator Lodge went on to talk about " the days 
of slavery" and t he slave owners wh o believed it 't profitable 
to work the slaves to the last poss ible point and l e t them die. 11 
Writing about t h i s debate to Genera l Crozier on IiXa r ch 3, 1915, 
Taylor said: · 
" The greatest disappoint ment of the whole 
debate to me is t he disgu s ting demagogery 
of Lodge, who I thou ght was entirely above 
yielding to any such temptation. He haQ. 
every possible facility to inform himself 
accurately as to the ends of our system. 
I know a number of men who wrote him in 
detail on the matter ru1d also suggested 
his coming to see me; and all he would have 
had to do i'.ould have been to consult Sen-
ator Weeks, his colleague from Massachus-
etts, to get the necessary information." 
The Senate rejected t he prohibitive legislation, but 
it was restored in conference between the two Houses; and right 
along after this, in Congress after Congress, t h e prohibitive 
rider was attached, not only to army and navy, but also to 
fortifica·tions and post-office appropriation bills. Thus 
General Crozier's efforts to introduce the Taylor System at 
his arsenals were crippled, even if far from being entirely 
stopped. 
For t h e moral courage displayed by Crozier in coming 
out squarely in favor of the Taylor System, and for the ability 
he shovred in preparing his reports, Taylor had the highest 
admi r ation . Crozier's own view of it may be r ead in these words 
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with which he closed a n address which, soon after Taylor's 
death in 1915, he delivered before the Philadelphia School of 
Co~nerce and Accounts: 
" It has be en more than onc e represented to me that 
I have increased the difficulty of maintaining 
scientific manag.ement in the Ordnance Department 
by calling it the " Taylor System", and that I would 
have less difficulty if I should suppress this name , 
vvh ich is declared to be anathema to organized labor. 
I have not cared to do t h i s . I regard Mr . Taylor as 
the f ather of scientific management , without intend-
ing to detract from the credit of its able apostles. 
We have emp loyed Mr . Taylor's system, i nstalled with 
t he aid of an expert desi gnated by him, and in it s 
actua l pra ctice we have had a fair measure of success 
which · he promised. We hope we are not t hrough with 
improvement a nd with the attainment of further success . 
I believe tha t t he credit whi ch i s due to the founder 
of the system s h ould be r endered by using his name in 
· conne ction vvith the employmen t of it, and I am unwill-
ing to render the task of employing scientific manag e -
ment in the arsenal s ' of t h e Ordnance Department more 
easy of accomp lishment t hrough disas sociation from it 
of the name of t he great man to whom it is due ." 
So much ha s been s a id ab out union lab or and l abor 
leader s in thi s chapter, .that on e i s quite likely to get t h e 
impre s s ion tha t t he ars ena l is a s trictly union shop . This 
i s not, and never was, t~ e cas e . To clear up any pos s i ble 
misunderstand ing in t he matt er , it will be worth while to 
quote t h e ruling of t he Secretary of Var dated Sept ember 1, 
1920 -v'lh ich establi shed t he policy by whi ch c ommand ing offic ers 
of ordnance establislunents ar e gov erned : 
-
11 No gov er nmen t a r·s ena l can be a closed un i on 
s h op . The Gover nment of t h e United t a tes is t h e 
crea ture and repr es en t ative of all t he peop le of 
the United State s . It s public institutions are for 
the u se of t h e whole people ; its opera t ives a nd em-
p loyees must be f r e e l y drawn from thos e who are 
qualified by skil l an d character without reference 
to their members hi p in official trade or gan izations, 
membershi p i n which is volunt ary, s o far a s the Gov-
ernment is conc er ned, and should not be made com-
pulsory either by law or by exclusion from oppor-
tunity, which would have t he effect of l aw . The 
workers in a govcrmnent ars enal a r e t herefor e some-
time s union men and some times not . Their r e lation-
ship to the Government is i ndependent of that f a ct. 
No repres ent a tive , t here f o r e , o f a union ca n speak 
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as t he r epresentative of' a ll t he emp loyees even of 
a part ic·ular trade in t he gov ernment service, and 
it i s of t he es s ence of the r e lationshi-o betwe en 
the Goverrunent as an employer and t he citizen as 
employee that an agency should be created as demo -
cratic as t h e opportunity for emp loyment its e lf, 
whereby al l t he "\Y orkers can cons icler t he ir i nterests 
and cooperate with the mana gement in bringing a bout 
conditions satisfactory t o the employer and efficient 
to t he Goverrunent for the performance of the work i n 
hand'!~~ 
The fact that union l abor was successful in having 
the time studies, made with a stop-watch, abolished at t he 
ars ena l d id not mean that the entire •raylor System was thrown 
out. It simply meant that the time studies were done a way wi th. 
The rema inder of t he system -- planning room, functional foremen, 
ins pectors, and move men wer e still retained. _s the personnel 
dw indled in nt~bers s light modifications were made, some jobs 
consolidated, and some jobs done away with until t he pres ent 
system was evolved, wh ich system will be the subject of a 
separate chapter. 
---oOo---
Now that fifte en years have gone by since this 
controversy was at its hei ght, it seems strange that such a 
furore was created at the time. Of course, the real and perhaps 
only satisfactory explanation lies in the fact that this system 
of management was a new thing. Being new, it had to pass through 
that period of vicis situde and trial that all reforms have to 
undergo. 
At the Arsenal, things went a bit llarder, perhaps, 
than is usually the case. Not only did the psychological effect 
of change . of habit have to be overcome but the much more vital, 
primitive, and fundamental things -- the antagonisms aroused by 
living personalities -- had to be reckoned with. Throughout all 
the literature, not only in that of a historical nature, but also 
in that of direct testimony, great stress was placed, by the prin-
cipals conc erned, on the fact that they loved the American work-
ing man and rejoiced in a dvancing his remuneration . In their 
hearts it may have been so, but their love was never particular-
ly in evidence. Even today many of the men never knew how much 
they were being loved! 
~~ Page 93 - Par . 313 - General Orders #3. 
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If those who had charge of actually installing the 
system had been more tactful, diplomatic, and patient -- par-
ticularly patient, and resorted less frequently to Mr. Taylor's 
"science of profanity" things would have moved much smoother. 
From all accounts, Mr. Barth, particularly, was most irascible. 
Although he was, and still is, a most competent engineer and 
mathematician he possessed not a little conceit; and that, com-
bined with his lack of either ability or willingness to be 
truly kindly to an inferior intellect, made it much harder 
for him and all his doings to be accepted by the worker. ~~. 
Merrick, the stop-watch manipulator, to a lesser degree, re-
flected the attitude of Mr. Barth in his dealings with the men. 
This failing is not mentioned in a spirit of either 
condemnation or disparagement. It must be remembered that Mr. 
Barth was earning $75 a day and expenses and Mr. Merrick *15 
a day and expenses for every day they worked. These were 
enormous wages a:t that time. They simply had to produce results. 
Undoubtedly they were, · consciously or unconsciously, laboring 
under a nervous strain. 1~ey knew only too well the general 
feeling of the men toward them. They were very well aware of 
what was going on~ in the way of agitation, both inside and 
outside the plant. 
Under the most favorable circumstances it is a 
tremendous task to install a system and. get it operating 
successfully. Willingness, good-will, and fore-bearance must 
underlie .all personal contacts. When, however, the reverse is 
the case, a~ it was in this instance, one can readily under-
stand that not a great deal of time will be spent either by 
the · 11 ibstallors 11 or "installees" in expressing love for one 
another! 
In spite of everything, however, the fact that dif-
ficulty was experienced in this particular instance can not 
hide the inuch · more important _fact that Messrs. Barth and Merrick 
were pioneers. They were actively concerned in the installation 
of a method of management, comparatively unknown at the time, 
that has since been adopted, with modifications, in every great 
industrial center in the world. 
Today it would be impossible to conduct a manufactur-
ing enterprise, such -as the tremendous automobile plants, with-
out some such system~ Planning rooms, functional foremen, route 
sheets, time studies, and control boards have come to stay. It 
would be impossible to compete without them. It is because of 
this debt, that American industry owes to such men, that they 
are honored. As time goes on, the unpleasant memories will 
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fade, the disagreeable, petty details will be forgotten, and 
these men will be remembered for the fact that in no small 
way did they contribute their mite toward the advancement 




THE PRESENT MANAGEMENT METHODS 
Introduc t ion 
In describing the present system of control, now in 
use at the Arsenal, it must be borne in mind that it is an 
outgrowth, or a refining of all that has gone before. Parts 
of the Taylor System have been retained and parts have been 
rejected. Some of the methods were in use before the Taylor 
system was installed and some were put in long after the Tay-
lor system, as such, was abolished. 
In recounting the present methods it would be en-
tirelf. possible to quote dozens of rules extracted bodily 
from 'G. 0. 3 11 , as the General Orders #3 is familiarly called. 
These Orders ar e officially known as the "Administration Regu-
lations Governing the Industrial Activities at Establishments 
of the Ordnance Department, United States Army. 11 They are the 
latest set of rules that are follovTed, and they received the 
official approval of the Chief of Ordnance on November 17, 1924.{~ 
However, in a work of this nature it is felt that a better un-
derstanding of the present system can be imparted by not quoting 
rules and regulations alone but by following some fictitious work 
through the shops, explaining every move and step with the aid of 
the actual blanks and forms that are used in practice. 
For purposes of this thesis, then, it has been de-
cided to follow that scheme. In order to illustrate this, it 
will be assumed that a number of units of the same kind, that 
have to be cast and finish-machined, are to be assembled to 
a number of other and different units that have to be forged 
and finish-machined. As part of the assembly it will be 
assumed that keys are used that have to be manufactured from 
bar stock, that is, from material that needs neither to be 
cast nor forged at the arsenal. To further illustrate the 
functions of the several departments, it will be assumed that 
something that needs nei~her casting,forging, nor machining, 
but that is bought from commercial firms outside and kept in 
the storehouse, · is needed in the shop to use in connection 
withthis order. · s uch, for instance, would be nuts, split 
pins, and washers • 
.,, For the most part, these orders are the result o:f work 
and study on the part of Colonel Tracy C. Dickson the 
present Commanding Officer of Watertown Arsenal. ' 
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The workings of the system would be still further 
involved if it is assumed that one of the manufactured units 
had a mistake on it that was not discovered until ~~e entire 
lot of pieces had been made, thus causing their rejection. 
The assembly that will be used as an illustration 
will be a cast steel handwheel, keyed to a forged steel shaft, 
which handwheel will be secured in position by means of a nut, 
split-pin, and washer. With this combination requiring a 
pattern, castings, forgings, machine work, and stock material, 
the function of every department in the arsenal will be il-
lustrated. 
The Preliminaries 
It is hardly necessary to say that before anything 
is manufactured there has to be the need for it. Let us 
assume then, that the Ordnance Office of the War Department 
decides to change or ·modify all of the carriages of a certain 
type, now in service, and that this change will involve the re-
placing of a handwheel and its shaft. It is found, furthermore, 
that one-hundred carriages will have to be modified. The de-
sign of the new part will have been completed and approved by 
the Design Section, in cl~rge of that work, in Washington. All 
that remains then is to place the order and get the work started. 
The first thing that is done by the Ordnance Office 
is to send a blueprint, of the part wanted, to the Watertown 
Arsenal asking for an estimate of the cost to completely man-
ufacture one-hundred hand wheel assemblies in accordance with 
the drawing. 
When the letter arrives at Watertown it is opened by 
the Mail and Record Department, given a file number, abstracted 
on to a record card, and then routed to the Commanding Officer 
who reads it and sends it to the Planning Room for an estimate. 
The estimator in the Planning Room reads the letter, 
studies the drawing and then prepares his estimate of the cost. 
He obtains this estimate by breaking down the order into its 
component parts and then analyzing each of the several parts 
for the processes involved. That is, for a new casting, he 
will have to find out the cost of a pattern as well as the cost 
in the foundry. When it is delivered to the machine shop, all 
the different machining operations will have to be taken into 
account, and finally, · the cost of fitting and assembling will 
have to be considered. The estimate is prepared in collaboration 
with the superintendents of the several shops involved and when 
the final figures come back to the estimator in the Planning 
Room he consolidates them on a Consolidated Estimate bla~ which 
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he files away for ~ture reference. 
The total cost, then, is the figure given to the 
Commanding Officer, who writes a letter in reply to the orig-
inal inquiry stating that the cost to manufacture 100 Hand-
wheel Assemblies" in accordance with the submitted drawing, 
will be "so-many' dollars. 
The first cycle, then, is thus completed. In 
summarizing it will be found to consist of the following steps: 
At Washington 
(a) The decision to modify 100 carriages. 
(b) The design of the new part. 
(c) The forwarding of the blueprint together with 
the request for an estimate. 
At Watertown 
(a) The receipt and recording of the letter. 
(b) The procuring of the estimate. 
(c) The answering of the original request. 
The only things used thus far in the way of blanks 
and forms in connection with any system are the blueprint and 
the Consolidated Estimate sheet both of which follow, the latter 
being filled out exactly as in practice. It is this latter sheet 




0 . 0 . Form 6, P. A . 6-S-~6 20M ~~ f 
CONSOLIDATED ESTIMATE Sheet No. foo 6 
Expenditure or Repair Order No. . ~ 1- 192b I 
Subject lOb N-~- ~- !£)~ A - z.7s-.-ID~~\t'z.b 
I 
- -
Di,cct ~· Shop I Remarks Dept. Process Material Total Labor a ea E xpense 
--
__ ":>Tofi'E~ 
-i -EX~SJ.: ~ to~ ~ ~- CSI+ 300.01 oOO.CD - - I ~ ~oo.oo ·--
~ o.-.J. C H 4'0o.oc - <Doo.oc - - I 1080.00 
- -~ ~ ~ Geoo CE 4o. o o s-o. oo - - - ··- I 9o.oc --J...H 72,$".0() 
----1 7'3s.oo ----
WN 2. c .oo /8. Q() -- 3.oo i "'ll . oc 
~t ~  wP 1~.oo - 14-· 00 - /() . ()0 ~9.00 -- - --
soo.oo I C~t-1 : ~ ~ F z.oo.oo ~00·00 7S.oa 1075".00 
I 
-- -
c.n ~ . E 1 s-.oD l""t · 00 -- -- e.9. ~0 :. 
-
fPB 1.00 -- ~- 1. oo CE:: ~·· 
-- -~- -----· -
--,- - - - -·-
- -
L H :: 1-kAT~~ ~I I· liD .oo 84.00 f_}() . OO 
~TbR~ 
----- -
WN .. w~ vi±::L__ -- -- -- %~7.0 0 








E. ~ ~ I_ 
I 
- - - -
I EPB - ~If'~ I 
-
·-- - -- , --- --- ~-- ------
~ :; ~~ _ I___ -
--
- - · - - --- --- ---
-------
I 
-____ /_ -- ----- --- -I 
Weight .25000 
i 




Total ~G,.oo ls-31.0() leSS.OO [ I C> ~S.Clo 
-
--






~ 10 · oo 
~ ~ '7 . (!"t:) 





I ---1----5()0. <:1'""'0 
1==---==--=-=--= s'es. oo 
- -
I I 
After the Commanding Officer's answer has been re-
ceived at Washington and passed through the Mail and Record 
Department there for abstracting, numbering, and routing, it 
will be delivered to that section of the Chief of Ordnance's 
Office that requested the estimate. If the price seems a 
reasonable one, in comparison with previous work of a similar 
nature, the order will be issued to manufacture the parts as 
estimated. This order may be issued either by mail or tele-
graph but- in any event no work will be actually started and 
no expense obligations incurred until the legal document 
authorizing such work is received at the arsenal. 
The name of this legal document is ''War Department 
Procurement Authority", and"G.0.3 11 .* is most specific in men-
tioning its importance and purpose. On page 32, paragraph 
109, the following is found: 
"Orders for the design, manufacture, test, pres er-
vation; repair, and procurement of ordnance, ordnance 
stores~ materials, and supplies and for the execution 
bf other necessary work are given by the Chief of Ord-
nance. Vfuether these o~ders be communicated to the 
officer concerned by an indorsement approving an 
estimate, or by letter · or telegram directing the 
exe·cution of a project~ · they will enclose or be 
followed by -a procurement authority. No obligation 
will be incurred until a procurement authority has 
been issued." 
Also, on the same page but paragraph 111: 
··
11 War Department procurement authority, Form 
No. 41, showing its approval by the Chief of Ord-
nance, or by oneof his assistants, and its record-
ing by the office of the Chief of the Finance Depart-
ment - is legal and official notification of an allot-
ment. · rncreases and decreases in an allotment are 
promulgated- on War Department standard form No. 41 a, 
similarly approved and recorded." 
The receipt at the Watertown Arsenal, then, of this 
important document completes the second cycle of events. It 
will be found, upon analysis, that this second cycle consisted 
of the following steps, all of them taken at Washington: 
(a) The receipt and recording of the letter from 
Watertown. 
(b) The approval of the submitted estimate. 
* Her eafter "General Orders No. 311 will be thus designated. 
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FRoM ______ Q_hi.ef ___ o_f.__Qr_dnanc~----------·---~ ----------------
(Issuing office.) 
To ___ Qgmm.~ndin_g. __ Qff.i_c_e_~.,_ __ .VLa_te.r.t_oJY.n_..Ar.a.ena1. 
(Procuring agency and place.) 1 
You are authorized to procure supplies and services as follow~ : 
NLS.nufacture for is.sue to the l Field Service ~ 
100 Bandwheel Assemblies'· complete, ! in; 
4-275, dated March 1, 1926. 
i : I 
accorda*ce with dra~ing 
I 
This is an Approved Project within 'the meaning ' of . the Ariny Act 
1 approved June 5, 1920. 1 
Explanatory Note: "Funds :allotted uhde·r an approv~d proj~ct within 
the meaning of the Ac.t approved June 5, 1920 are available for 
qbligation and disbu~sement until June 30th of the second year 
after the year or years for which the appropriation was made." 
Paragraph 116 - G. o. ;3 
AUTHORITY NUMBER 







AMOU NT APPROPRIATION TITLE SPACE FOR ACTION OF CHIEF OF FINANCE 
6200 00 A.of F.M.-1926 Stamped and 
Initialed in Wash-
ington by the Fi-
nance Office to 
show. that record 
has been made and 
that this sum has 
been set aside 
from the general 
fund. r is assigned 
inee ing Depart-
tart wn Arsenal 
I . 
Of!:t;-icer in Au:thority - Ord. Dept. 
' I . -------------t-----•-J- ............................................................ ~-- -·--
; ; ; (Signature.) 
'--· 0 0 0 00 -·- ~ · '000-0•0• - '' • - · M-•o o • . + ·------· ·-- ·-
I 
!. . I ;; : ··· . L . .,. - { . 
' ·-· : :-~-- ·· ... ~ .· : .. ~ - {) ••• : _, -.: ·. '+'_··:· • • • ,_ .i..~- ••.· •tl: .J 
... ---·.,.=---~:-_:"; -- ";"=~ - :.-.---- -:-:_:=:-=~ --- "'! - ---!:---:-:---:- ~.: -_:-:=: --~~---- =..- :-~~--?-
NOTE.-R everse side is for p~p~~e of keepin~ 1;ecor~ ,.of I,lroclirements. 
• ,) • • - • • ~ • .,,. -·· I 
c 3- 6130 
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WAR DEPARTMENT I OR. 472 1 Standard Form No. 41a. . SERIAL No .. ____ ,_____ CHANGE---------- ··-
CHANQES IN WAR DEPARTMENT PROCUREMENT AUTHORITY 
____ Wg@J.ngt.Q~..r. __ .Mli1_:rQ:f!. ___ j__'Z_,__J~g§._. ____ , ____ . 
· (Place and date.) 
FRoM ______ QhJ.:§_f ___ Qf_ _ _<?_:r_<l:Q~!l_<?_~------------------- - ------
<Issuing office.) 
To ____ Q_ Ql1l.lJJ§:Il_Q.j._:ng __ .Qf_f.~Q.~~, ____ 11j_~_t_~_~t_ Q!U} __ h-!'_:?_~na 1. 
(Procuring agency and place.) 
Procurement Authority Serial Number ___ Q.fW_!_1:_'lg _____ , dated _____ M_~_~Qh __ 1..L __ !~g§ __________ , is changed 
as follows~ • Manufacture for issue to the F1eld Service. 
0 RD 
200 Handwheel Assemblies, complete, in accordance with drawing 
A-275, dated March 1, 1926. 
This is an Approved Project within the meaning of the Anny 
Act approved June 5, 1920. 
AUTHORITY NuMBER 
CANCEL INCREASE AMOUNT OF CHANGE APPROPRIATION TITLE SPACE FOR AcTION OF 
OR DECREASE CHIEF OF FINANCE 




Officer in Authority - Ord. Dept. 
-----~---·------ -------- ----------------------------------------
(Signature.) 
3-812{) (l0Yiil'.:SH£ST PRen'D/Cl OJ'l"JllD 
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(c) The legal authorization of the work, in 
the form of a War Department Procurement 
Authority, which is sent to Watertown, 
together with a brown print of the parts 
required. 
The form used for this important document is seen 
from the accompanying sheet, filled out as in practice. It is, 
of course, possible to change a Procurement Authority after 
it has once been released. For instance, in case it is de-
cided to: 
(a) Increase the order 
(b) Decrease the order 
(c) Cancel the order 
a very similar form is used, headed "Changes in War Department 
Procurement Authority". It differs but slightly from the origin-
al, the main distinction being that it is of a different color,-
generally pink. One of these forms follows the first. 
From now on, all events connected with the completion 
of this order take place in Watertown. 
The Inauguration of • the Work 
(a) Cost Division 
After the procurement authority has been received at 
Watertown, it is sent to the cost division for recording in 
their books. It is recorded in two different ledgers, one 
called the "Approrrriation Ledger" and the other called the 
"Allotment Ledger'. The same information is recorded in both 
but this manner of entry provides a double check as well as 
segregating information under two different classifications. 
"An Appropriation 11 is the sum of money that is 
actually appropriated by Congress for a specific purpose such 
as "Armament of Fortifications" while an allotment is the sum 
of money allotted by the different army chiefs out of this 
appropriation to prosecute some phase of work coming under the 
general head of the appropriation. It thus follows that there 
can be literally hundreds of allotments under the same appropri-
ation. It is, at times, most necessary for the Commanding Of-
ficer to know just how much work is being done in the Arsenal 
under any given Appropriation and a glance at the Appropriation 
Ledger will give him the names and numbers of the different 
allotments being worked on, as well as their financial status. 
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A 4 F H 
NUMBER OF 
I . . 
:APPROPRIATION ~ ·~ LEDGER 
I ' 
PURPOSE 
DATE NUMBER PROCUREMENT AUTHORITY ARSENAL FILE I ~2(., 
t1AR. ll 32.7 ORD. 472. 
P12..4G. -A 33o- c'.:. 
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i tiThe cost section will onen an 
!1--+--+-------+-----------~· +---------~~------~~----~a~c~c~o~un==t~o~n o.o. Form 349 . for 
\ each appropriation under which 
!' funds are received 11 
52 R. l. A -5-22-25--=--430'0 
EXPENDI- · UNEX-
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0. 0. FORM 326-REVISED 2-19-23 I ALLOTMENT NO. ~'!1.7 . ~.o.o 
APPRO.PRIATI0°N A ct I 
J ~ 
F.. M- 192Co AUTHORITY 0[:!0 ~72- P 124-G..- A :3~o-fo , .,A tl !~{CiQt\ 
~ W-~. j)_ f) ~ .. ··- ~ t OBJECT ~ IO~ -~ - A- e7n . )ool'LR() .....  -· '· -EXP. ORDERS 3e 7 .. 4 
• AMOUNTS 
ALLOTTED ITEM B. M. vou. DISBURSED UNEX- UNOBLJ-DATE PURPOSE AND DATE PURPOSE NO. OR NO. AND PENDED OBLIGATIONS GATED 
132G. CREDITED p 0. REVOKED 
BALANCE BALANCE 
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In case the specific allotment is the point in question an 
examination of the 11 Allotment Ledger" will reveal the informa--
tion wanted. 
It is thus seen that this entry into two books is 
not a duplication of work but is a most satisfactory and con-
venient method of getting two different kinds of information 
about the same thing. 
After the procurement authority has once been re-
corded in the "Allotment Ledger11 , the Commanding Officer is 
authorized to take such action and to incur such obligations, 
within the amount allotted, in accordance with existing laws 
and orders, as may be necessary for the execution of the project 
for which the allotment was made. ~!-
As a matter of interest, and in order to make this 
record as complete as possible, sample pages from each of the 
two ledgers mentioned, filled out exactly as in practice, are 
attached. 
(b) Engineering Department. 
At the time this procurement authority is recorded, 
the Engineering Department upon request -- usually over the 
telephone -- assigns a serial number to it by which it there-
after is known in the plant. This serial number is kno~n as 
the 11 Expenditure Order Number" probably because it is under 
this number that all money is expended in connection with this 
particular order. After the Cost Division has completed its 
recording of the Procurement Authority, it sends the paper to 
the Engineering Department which prepares for distribution, to 
all departments concerned, mimeograph copies of the order with 
whatever added information is available. The entire set of 
copies are then sent to the Commanding Officer who signs and 
retains the original copy before sending the remainder to the 
Planning Room. The Planning Room keep their copy and · have the 
rest distributed throu?h the plant mail to the several departments. 
The Commanding Officer s copy is a most important document be-
cause it is the originating order, within the plant, that autho-
rizes all subsequent work. 
This form gives all information pertinent to the work, 
not only a description of what is to be done, but also the records 
of dates and file numbers that would concern the office only. The 
one following, shows exactly how this is filled out in practice. 
In case the work was wanted in a hurry, an Expenditure 
Order is made out as before, exactly in the same way, but this 
.;~ Page 32 - Par. 112 - "G.0.3 11 • 
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time it is made out on yellow paper showing at a glance that 
it is in a different class. To complete the record one of 
these is attached. 
As work progresses t hrough the shop, additional 
instructions or notices may have to be given regarding the 
order. This is done, not by recalling the original instruc-
tions, but by issuing what is called an "Addendum under the 
Expenditure Order 11 • This is made out on a form similar to 
the two preceding ones but this time on a pink sheet of 
paper. 
When the Engineering Department has released the 
original Expenditure Order to the Commanding Officer, it has 
nothing more to do with the job unless: 
(l) An Addendum has to be 'issued 
(2) Some question arises during manufacture regard-
ing accuracy of the drawing 
(3) Some technical advice is requ:lred. 
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R. I. A-5-22-25-126800 
I EXPENDITURE ORDER f 
EX. ORDER NO. ______ _ DATE. _____________________ _ 
PERFORM THE FOLLOWING WORK:--M ALLOTMENT NO. ______ _ 
Chapter VIII. - Paragraph 314 . G. o. 3 
"Expenditure Order, O. O • .;~ Form 2594. Prepared 
by the engineeri ng or planning division and 
nmnbered seria l ly. Standard Form on white 
paper and rush Or'der on yellow paper. 
Directs manufacture, important repair or other 
work specified therein and authorizes incurrence 
of necessary bbligations. 
Approved by co~nanding officer and distributed by 
planning division to each department, division, 
and section concerned . " 
->~ "0. o." means Ordnance Office . 
PLANNING DIVISION WILL FURNISH PAPERS. ORO. DEPT., U. S. A., COMMANDING. 
LIST OF PARTS ROUTE ESTIMATED ORDER ORDER UNEXPENDED PRO. AUTH. AND MATERIALS SHEETS DATE OF COMPLETED CLOSED BALANCE RECEIVED PREPARii:D COMPLETION REPORTED APPRO. 
0. 0. FILE 
ARSENAL FILE 
EX. ORDER NO. _____ _ 
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R. I. A-5-22-25-126800 
I EXPENDITURE ORDER I 
EX. ORDER N0._3_2_7 ____ _ DATE ____ M_a_r_c_l_l ~l~l~,~l~9~2~6~·~-----
PERFORM THE FOLLOWING WORK:--- ALLOTMENT N0.___;3:;.;.;2;_;_7 ___ _ 
co - C - L - W - F - E - S - Y 
(Note: The above line of letters are symbols for the depart-
ment~ concerned) 
Subjec t : Manufacture for issue to Field Service: 
(1) 100 Handwheel Assemblies in accordance with 
Ordnance Office Drawing A-275 - Dated March 11, 1926. 
(2) Each assembly consists of: 
1 - Shaft 
1 - Handwheel 
1 - Key 
1 - Split Pin 
1 - Nut 







(3) Upon completion, this order will be sent to the Store 
House and held for shipping i nstructions. 
Not e: This record of da t es is filled in by 
each individual shop on their own 
CODY• 




.9.<:>IJ1!.fl~.9:-~.l'lg_ ___ .Qf.f.~-~-~-~---··· ·· ··· ··· ··········· · · · · ·········· 
Col.ORD. DEPT .• U. S. A., COMMANDING. 
LIST OF PARTS ROUTE ESTIMATED ORDER ORDER UNEXPENDED PRO. AUTH. ORD~472 AND MATERIALS SHEETS DATE OF COMPLETED CLOSED BALANCE 126 .-RECEIVED PREPARED COMPLETION REPORTED APPRO. A.of F. M. 
0. 0 . FILE 4-73 24/407 
ARSENAL FILE 472.92/2350 
EX. ORDER NO. 327 
-------
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FORM 2594 I EXPENDITURE ORDER I 
WATERTOWN ARSENAL, MASS. 
March 11 1926. DATE .. ..... ... ......... ...... .. ... , ... ,. ) ... .......... ........... . .. 
No .... . .... P.?..7 .......... ..... . 
..... .. . .. .. ...... .. .. .... ....... .. SUB. ORDERS. Rush 
CHARGE To ALLOTMENT No ... .. .. . 3.2.7 .. .. ... ...... .. .. 
FOR THE FOLLOWING WORK : 
CO - C - L - W - F - E - S - Y 
(1) ~~nufacture: 
100 Handwheel Assemblies in accordance with 
Ordnance Office Drawing A-275 - Dated March 1, 1926. 
(2) Each assembly consists of: 
1 
-
Shaft Item 1 
1 - Handwheel Item 2 
1 - Key Item 3 
1 - Split Pin Item 4 
1 - Nut Item 5 
1 - Washer Item 6 
( 3) Up on completion, this order will be sent t o the Store 
Hou se and held for shipping instructions. 
....... q ?!fl!Tli3.:J:l.ci.~.:n.g_ .. c>.rr. -~~ .~.r. ...... .................... . 
C 0 1 0 Ord. Dept., U.S. A .. Commanding. 
E x- On- LisT OF RouTE 
UNCLASSIFIED STORES EsTIMATED AcTUAL ORD-472 
DER RE- PARTS AND SHEETS Morn. Material DATE OF DATE OF A. of F . M. 126 P REPARED Pur. order report CoMPLETION Co!rPLETION 473 . 24/407 CEJVED BM REc' n number received sent for o.o. 
W.A. 472 . 92/235 0 
SHIPPED .. .......... .......... .... ..... .. .. .... . 192 
INSPECTED AND ..... ... .... ..... . ······ ··· ···· ····· ····· ··· .... . • . . ••••• ... . . . . . Ex . o. 327 
STORED .... ........ ..... .... .... ..... ...... .... 192 Ord. Dept., U.S . A ., in Charge of Shop . 
100 
O. 0. FORM 2594 165 R. I. A-12-17-25-20000 
I EXPENDITURE ORDER I 
EX. ORDER NO. ______ _ DATE. ______ _________ _ 
PERFORM THE FOLLOWING WORK:--- ALLOTMENT NO .. _ ___ _ _ _ 
Chapter VIII. Paragraph 315 G. 0 . 3 . 
"o.o.~~ Form 2594 printed on pink paper will be used 
for addenda . Prepared by engineering or planning 
division . 
Announces revi s ions of drawings , changes in 
specifications, changes in quantity, shipping in -
structions , and other informa t ion pertaining to an 
expenditure order . 
Approved by commanding officer and distributed 
by planning di vision to rec i pients of the expendi~ 
ture order . 11 
-l~ "o.o" . means "Ordnance Office." 
· ···-··--···················· · - - - --······ ····-·-···· · ····· ····· 
PLANNING DIVISION WILL .......... ..... FURNISH PAPERS. ORO. DEPT., U.S. A., COMMANDING. 
LIST OF PARTS ROUTE ESTIMATED ORDER ORDER UNEXPEND::.D PRO. AUTH. AND MATERIALS SHEETS DATE OF COMPLETED CLOSED BALANCE RECE IVED PREPARED COMPLETION REPORTED APPRO. 
0. 0 . FILE 
ARSENAL FILE 
EX. ORDER NO., ____ _ _ 
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0. 0. FORM 2594 165 R. I. A-12-17-25-20000 
I EXPENDITURE ORDER I 
EX. ORDER N0._--=.3:..:..._27.:.._-....:..A=--=1 __ _ DATE. ___ ~M~a~r~chu_3~1~~ 1~9~2~6~.L_ __ _ 
PERFORM THE FOLLOWING WORK:--- ALLOTMENT N0. _ _ 3_2_7 ___ _ _ 
CO - C - L - W - F - E - S - Y 
Subject: Handwheel Assemblies 
(1) The first ten of the completed assemblies are to 
be shipped to : 
PLANNING DIVISION WILL 
·····-
LIST OF PARTS ROUTE 




Boston Harbor . 
_______ ___ __ g_()Yil!Il~?.9:~J::lg -<:):f._f:__~-~- _eJ:' -- ----- ·-·· ···· 
FURNISH PAPERS. ORO. DEPT., U. S. A., COMMANDING. 





UNEXPENDED PRO. AUTH. ORD- 472 BALANCE A.of F . M. 126 REPORTED APPRO. 
0 . 0 . FILE 473 . 24/407 
ARSENAL FILE 472.9272350 
EX. ORDER N0. __ 3_::_:2_:_7:._--=cA=--=l'-----
1 I 
(c) The Central Planning Room. 
(1) List of Parts and Materials Section. 
The department that next handles the job is the 
List of Parts and Materials section in the Planning Room. Their 
authority to start work begins with the receipt of their copy of 
the Expenditure Order and a blue print of the parts desired. 
This blue print, made from the brown print which ac-
companied the Procurement Authority from Washington, was sent to 
them by the Engineering Department at the time the Expenditure 
Orders were being made up. It is supposed to reach the Planning 
Room at the same time as, or even ahead of, the Planning Room's 
copy of the Expenditure Order. This arrangement causes the least 
possible delay for, in almost every case, the print is on hand 
awaiting the receipt of the Ex. Order.~~ This permits the List 
of Parts and Materials Section to start in at once, when the Ex. 
Order comes, instead of waiting a day or so for a blue prin t to 
be delivered, as would be the case if they had to order it them-
selves. 
The first step that this section takes is to examine the 
drawing and start tabulating the several parts, in writing, on 
a List of Parts and Materials blank. These parts are recorded 
item by item and each one, as it is recorded, receives consecu-
tively, a sub-order number. This sub-order number combined with 
the Ex. Order number completely identifies the piece, as long as 
it is in process in the plant. A clearer conception of just how 
this blank is made out may be had by examining the one that is 
attached as a sample. 
It will be noticed that the drawing number and its date 
are given as well as is the Ex. Order Number. Under the column 
headed 11 Material11 , the material from which each of the several 
items is to be made, is recorded. In the last column headed 
"Divisions to do Work", · the symbols designating the various de-
partments concerned with the ma nufacture of each item are i n serted. 
When the list of departments is completed, a request 
for blue prints is made out by the same clerk who is making out 
the List of Parts and Materials. This request is made out on a 
card, similar to the following, and is sent to t h e Engineering 
Department. On receipt of this request they issue a blue print 
to the shop that is designated on the card. This print is issued 
as soon as possible so that it will be in the departme nt concerned 
by the time that their copy of the List of Parts and Ma terial is 
received . 
->~ Hereafter the Expenditure Order will be thus des i gna t ed . In 




LIST OF PARTS AND MATERIALS 0. 0. FORM 2 27 R.I.A.-5-21-25-36000 
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WATERTOWN,ARSENAL, DRAWING ROOM 
,A PRINTS WANTED F~EACH DRAWING OF-
CLASS ------------------ DIVISION _________ ___ ______ BLUE ________________ BROWN ______ _______ ___ PHOTOGRAPHIC ------ ----------
FOR • DRAWING NO. A -2. 7.5"" 
Seacoast Office __________ ~----------------------------------------;i2:--~--_ --------
Woodworking-----------------------------------------------~------- ·- ------------
Planning Division-----~---1:':::"-:---------------------~------------- __ --------------------
~:::~~~~~~~~~~~~~---~~~~~~~~~~~~J~::~~~~~::~~:::::~::::::::::::::::::~:::::: 
~:E: __ ::::::-~:-·;::::: __ ::-::_:::~~-- -=--__ _-:--:::_:::::::: 
• V" 
Testing Laboratory--------------------- _________ ------ __ -------------- ___ --------_------ __ ---------
Projectile _ ------- ________ ------------------ --------- ___________________________ ---------------------
Purchase Division -------~---~---------------------------------------------------- --------------
Maintenance ----------------~-------------------------------- -------- - ------------------------------
..,. 
32. '1 e. Ex. Order------_------------------------------ Sub. Order------------------------------------
• ~ ~ :::e~a~~;1~~~~-~~ ~:~~~--- ~~~~~~~~:~::::: :::: 
Correct __ ~--~--~-~~ Rec"dBr---~~-----'~----------­
W.A.-- - --~---- 0. 0·---~---~:-
105 
0 10 20 
1 11 21 
2 12 22 
3 13 23 
4 14 24 
5 15 25 
6 16 26 
7 17 27 
8 18 28 
9 19 29 
30 48 50 60 70 80 
31 41 51 61 71 81 
32 42 52 62 72 82 
33 ~43 53 63 73 83 
34 44 54 64 74 84 
35 45 55 65 75 85 
36 46 56 66 76 86 
37 47 57 67 77 87 
38 48 58 68 78 88 














When this amount of work on the form is d one , the 
List of Parts clerk is done with the job for the time being . 
In this s ample blank, for the purpos e of emphasiz i ng this 
first sub-division of work, tha t which was st~)p o sed to be 
done by this clerk is written i n black ink. 
The List then, in this condition, i s sent to the 
Stock Se ction of the Planning Room which, i n pr a ctice, oc-
cupies a dj oining desks to t h e List of Parts section . 
(2) Stock Secti on 
The duty of this divis i on is to keep complete a nd 
accttrate r ecords of all the materia l kept in the various store-
houses at the Ar senal. This involves adding or subtracting 
quantities from their record sheets according to whether stores 
are used or replenished. 
On receipt of the List of Parts and Materials, filled 
out i n pencil, this division obligates the material requi- ed 
to complete this order. This i s done in the following manner: 
(a) In ca se the stock required is on hand , the clerk will 
fill in, in pencil, the locat ion where it may be 
found - - whether in the s torage yard or in a specif -
ic bin in t h e storehouse . The letters "O . H11 , sie;-
nifying 11 on hand", are then filled in, in pencil, 
i n the 11 Stock on Hand" cohunn . At the same time 
the a pportioned cost of the material is filled in. 
This apportioned cost i s obtained from the St ock 
Record Card and is the quantity apportioned multi-
plied by the average unit cost. 
(b) In cas e the stock required is not on hand but, 
nevertheless, is something that is regularly 
carried and at this part icular moment happens 
to be out - - either wholly or partially - - the 
apportioned cost will be filled in just the 
same. Th is time the l etters 11 0.0 . 11 , signifying 
11 on order 11 are put in the 11 Stock on Hand" colt.um1, 
and to complete t h e record, the Requis ition Numb er 
of the stock replenishing order is placed on the 
s ame line but in the column m1der the proper head-
ing. 
This order was sent through, to the Purchase 
Department, automatically by this department when 
it was foun d that the ma t erial had reached the 




In case the amount required for this particular 
order was greater than the usual supply carried as a 
maximum, the articles would have to be purchased. At 
the time of purchase, enough would be bought to com-
plete this order and have the maximum amount left in 
stock besides. 
(c) In case the stock required is not on hand or is not 
carried as a stock item, it will be necessary to pur-
chase it and the letters 11 Pur11 will be filled in, in 
the 11 Stock on Hand" column. 
(d) In the case of castings, the Stock Section takes no 
ac t ion whatsoever. 
To distinguish that part of the List of Parts and 
Materia_ls blank that was filled out by the Stock Section clerk, 
the sample blank is filled out in green ink. 
The Lis t of Parts and Materials with these several 
additions filled in by the Stock Section, is then sent back 
to the List of Parts and Materials Section where it came from. 
It is now ready for the next step but, before going on with 
t he explanation, it is interesting to see just how the Stoc~ 
Sect ion keeps its records and obligates material to the 
individual orders. For purposes of illustration, the item on 
Sub C4, the 1/2" square steel key- stock, will be used as an 
example. 
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MINIMUM BALANCE LAST PREY IOU. 
Feet 12 12 MONTHS MONTHS 














EX. ()RDI!R I QUANTITY PROPOSAL 
AND SPECIFICATIONS. ESTIMAT ED 
AND 
SUB. OR . 
PURCHASE 
COST ORDER 
NO. NUMBER UNIT NUMBER I 327 - ----l/2 11 Sq . C.R.Steel, 
! 
C4 WD- ll20,Spec 57 - 107 ' 25 feet 2 00 P075 
-· 
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I 
The f'orm of t.he RArmi~it.1on used I I I I 
by the Stock Section of the Planning ! l 
I I 
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.form is made out ·in,the I I Stock Section I 
·' ... . 1\.'\. 
I 
... +==~ i 
I and then sent. thrOUQ'h the nlant mail. 
I 
--f---
I +-i CommandinQ' Officer ~ I to the for annrovai 
I I I 
I afteY' which he sen il ~ it. t.n the Purchase I+~~ 










SIGNED Stock Clerk DATE Mar.l5 , 1926APPRovED 
108 Commandin&t Officer Ord. Dept. U. S: .J/. , Com 'dy. 
J I 
The Stock Record Card. 
The Stock Record Card as shown on this form (258A) 
is not as complicated as it would appear from the first glance. 
By means of it, the clerk is able to tell at a glance: 
(a) How much of this material is on hand in the 
storehouse. 
(b) What part of that on hand is spoken for or, 
as it is called, 11 apportioned11 • 
(c) What part of that on hand is available for 
the next-comer's use or, as it is called 
11 unapportioned 11 • 
(d) How much of this material is being bought out-
side to replenish the supply. 
The Record is kept by filling in the proper colwm1s 
from left to right and this form is a self-balancing affair for, 
the SQm of the quantities in ColQmn 3 Division 1, and in Coluron 
11, Division 2 should at all times equal the sum of the quanti-
ties in Column 15, Division 3 and Column 17 Division 4. That 
is, as common sense would indicate, the stores ordered, but 
not delivered, plus what stores are on hand, must a lways equal 
the stores spoken for plus the stores remaining or unspoken for. 
The actual keeping of this running balsnce can best 
be illustrated by followin g actual entries on this card. · Refer-
ring to the sample, it will be seen that the Unit, Location ) in 
the Storehouse , and a description of the Article are g iven in 
the upper left of the Car•cl. In the upper right there is a little 
square that shows the maximum and minimum amounts to carry . This 
is a most valuable addition as it is a guide that prevents the 
carrying of either an over or under supply of this material . 
To illustrate the method of makin~ entries on this 
card, we will assume that, as is usually the case, some of this 
material has been carried before. Examining the card, we find 
that the quantity on hand in the storeroom (Col.ll) was zero 
on January 1, 1926. That meant that there could be no appor-
tioned stores (Col.l5) if there was nothing to apportion tham 
from, __ so a zero is fow1d i n that column . HoweveJ:', it is noticed 
that there should be a ma.x:tmtun amount of 25 feet on hand, even 
if it is not warited, as this constitutes the stock. For that 
reason the fi ,'SLJ.re 25 is found in Col. 17. Since there was none 
of this stock on hand, and since 25 feet of it should be, the 
obvious thing to do would be to b J..Y some and that is what was 
done. On Requisition 20, dated J anu.ary l, 1926, t'IJ.renty-fi ve 
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feet wer e ordered by the Stock Cl e rk, who sent t he Requis ition 
to the Purcha.se Department for a c t ion . Thi s explanat ion, so 
f a r, a ccou.nts for al l the fi gure s found on t he first line 
1.1.nder t he several column headings . 
On January 16, 1926, the Storehouse , on the i r Receiv-
ing Report # 100, (Col.?) advises the Purchase Department and 
Stock Section that 25 feet of this material have been received . 
The stock clerk c~n then continue the record on the card . The 
nLtmber of the Purchase Order (Col.2), the quantity (Col . 3), 
the unit cost (Col. 4) obtained by d ividing the Cost of Receipts 
(Col.5) as copied from the Purchase Order , by the quan tity of 
material received, are then fil led in . The actual quantity of 
material received is also recorded in column 9 and added to the 
balance of column 11 if there i s a balance . Up to t h is point 
then, it would be a go od check to see if the quanti ties in Col. 
1 Divtsion 1 plus Col . 11 Division 2 check with the quantities 
in Col . 15 Division 3 p lus Col. 17 Division 4. Let us see . 
Since 25 feet were ordered on Requisition 20 and were 
supplied on Purchase Order 62 the net quantity in column 3 "Stores 
Ordered but not Delivel"ed11 is zero, which accounts for tha t figure 
in tha t column . Column 11, division 2, shows that the Quantity 
Received is 25 feet. Up to nmrv there are no "Stores apportioned" , 
col. 15, and there are 25 feet of unapportioned stores (Col.l7). 
Therefore the card is in bal ance . There are 25 feet on hand, 
a ll of which can be used by the next comer if need be. 
At this time we will assume that the List of Parts and 
Materials for our Ex. Order 327 has been delivered to the Sto ck 
Section. When they get to Sub C4 they find t hat 25 fee t of 
this l/2 11 sq . steel is wanted . The Stock Card t e lls them that 
25 feet are on hand in t he storehouse and that it is unapportioned . 
They, therefore, can appor t i on all of this material to t his Ex. 
Order, which they do by fillL'lg in the fi gure 11 25 11 in column 15, 
the Ex . Order and Sub.Order in Column 16, and the fi.c-ure 11 25 11 in 
co lmnn 17 . This latter fi gure in column 17 is subtracted from 
the former figure in the same coltrnn so that the net is zero . 
All that has been done, then, by these entries i s to change the 
status of the stock on hand f rom unapportioned to apportioned. 
The Stock Sheet is still in balance. 
There are still 25 feet of stock on hand in-Lh.e store -
house, but since it i s spoken for, or apportioned, it is just 
t h9\ s ame as if none were there as far as any new orders are con-
cerned, therefore the stock clerk makes out another requisition 
fori 25 feet which is sent to the Purchasing Department for action 
and the above routine is aga in gone through with . 
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Up to this point the record shovTs that although 
the stock is apportioned it is still in the storehouse and 
is thus carried on the Record Card. It is thus carried ur1til 
the Stores Issue comes back from the Storehouse properly filled 
out and signed showing that this material was issued. At this 
time the Stock Clerk can complete the record by filling in 
columns 6, 7, 8 and 10. This will affect the quantity in 
column 11, making it 0, since the entire quantity in the store 
house was issued. When this is done, that means that there is 
no longer any apportioned stores, so 25 feet are subtracted from 
the 25 feet that were apportioned making that figure zero. 
Once again the Stock Card is in balance because the 
stores ordered, but not delivered, as listed in column 3, agree 
with that same quantity which is unapportioned and shown in 
column 17. Thus the process is repeated over and over again 
until the entire card is filled. 
We are now ready to follow the next step that occurs 
when the List of Parts is sent back to the List of Parts Section 
from the Stock Section. 
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(3) List of Parts and Materials Section once more. 
When the List of Parts and Materials is returned to 
the List of Parts Section from the Stock Section, it is then 
ready to copy in typewritten form for distribution to the 
several departments concerned. Everything on the pencilled 
List is copied on to the typewritten one except the location 
of the material. Usually one typewritten copy of the list will 
be enough for one department but not necessari l y so. In the 
sample given, it will be noticed in the lis t of distribution, 
that department 11 C11 i s written thus "C2 11 which means that two 
copies are distributed to them . This department is the machine 
shop and one copy is sent to their shop planning section and 
one copy is sent to their stock cage. After all the cop ies are 
typewritten, they are checked over to catch any error and then 
they are put in the outgoing plant mail basket for distribution, 
by messenger, to each department concerned. In case any pur-
chases are necessary the Cost Section 's List of Parts goes with 
the Purchase Section's List of Parts to the Purchase Se c tion. 
When the cost of the purchased material is finally known it 
is entered on the Cost Section 's List which is then forwarded 
to them. 
The List of Parts Section then takes its retained 
copy and from it prepares Stores Is sue Slips and Mater i al Tags 
for each item except castings enumerated on the List. These 
Stores I ssue Sl i ps are made out in triplicate and are prewared 
by copyin g the information in the column headed "Mater·ia l 1 on 
the List of Parts. The info rmation regarding the loca tion of 
the ma terial -- which informa t ion was put on the pencilled copy 
by the Stock Section -- is a lso i ncluded. 
All the I s sue s are then attached by a clip to the 
List of Parts Sect ion' s copy of their Li st of Parts and are 
sent to the Stock Section. Here the severa l d ifferent issues 
are numl)ered consecutively, but each copy of the s ame is sue 
bears the same nmr1ber . All this i s ill us tra ted on the attached 
Stores Issues which are fille d out exa c t l y as in practice. 
When the numbering is complete, the List of Parts and 
Materials , togeth er with all three copies of all the Stores 
Issues, are returned to the List of Parts Section. Here, the 
serial number of the severa l Is sues is entered, as a matter of 
record, on this section's List of Parts and Ma t erials in the 
colmnn headed 11 Stores Is sue No . and Delivery Date of Purchased 
Material". Al so, at the same time, if' the materia l i s on hand 
in the s t ore house, this fact is i ndica t ed on the List of Parts 
and Ma teria ls by Rutting a r ed line in the narrow colmnn on 
the right of the Materialn column . This is done on the sample 
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O.O.FORM 2 
- LIST OF PARTS AND MATERIAl 27 R.I.A.-5-21-25-36000 
~B/agf AP-AO- Pur- - F- 02- OS- I- v ., .. . • . t 
DESCRIPTION 1lanufa.ctur"" for issue to thP. Fie1c Se:rvic:e"~ DATE March 
--
I .. 
DRAWING NO. AND NO. OF PIECES SUB~· MATERIAL NAME OF PART REVISION DATE PER TOTAL ORDER UNIT 
A 275 (l) n .. +or+ l. 100 Shafts 02 10000 lbe of W D 1055 steel Billet , spec. 57-102 
Ma:2. l.t 19gG - \ ' . ' . .. .. 
-
r 
1 100 Handt,heels (2) 03 SOOO lbs of No . 3 Oast eteel casting ape~. 57-64-A, uni1 
• 
T ' 
" SO lbs ; ' 
I 
1 100 1/2" X 1/2" X 2 7/S" long Key a OJ+ 25 ft of 1/211 sq steel W D 1120 (Cold rolled) spec • 5i 
-.. - - (3) 
-· 
l 100 1L4-" D X 2 2L1t long Split Pin a 05_ lOO - 1/4" x 2 3/4" steel ~lit Pine 
~ 
(4) 
1 lOQ 2 1L4-" Hex Nuts {5) 06 l00-2 1/4" - !.j. 1/2 U.S.Std Steel Hex Nuts 
.. 
' 
l lOO 2 ;.) /16"D x 4-" D X 1/S" thk Q1 100- 2 5/16 11 D X lt" D X 1/S" thick Plain Steel Washers 
washers (6) j 
Fit and ssemb1e 100 Handwheel cg 
Assemblies 
Pack and box 09 
-
. ... 
SHEET NO. 1 
-
29 JI 1926 EXPENDITURE OR JOB ORDER NO. 32 7 
STORES ISSUE NO. PURCHASE COST OF MATERIALS ~~~~ DIVISIONS AND DELIVERY REQUISITION NO. .. DATE OF AND TO DO WORK PURCHASED PURCHASE C~~:ED APPOR· MATERIAL ORDER NO. TIONED 
.. 
• 
l!'\7 _oo bH_ IM f-LH __L.H aM_ (1M: 
- - ~ 
; • 
. 1--;--- 1- 1- r-- - 1-
: 
weigJ Lt ~N_ F __QM ~ 
-
'· I ; 
1-1- 1-r--1---
'• I 2~ Of 01 ~CE 
-107 .. r--- r--1---
-
.. , P' 
1- !-1-
~ , r:;n_ 
oc Cll -., 
. '10 1- 1--1---
~ 
; 1- 1- 1- 1- 1- 1-
-- ~ I_Ql 1 r-- r--1-1-
• 
1-r-- r--r--1--r--




























10000 lbs w.n. 1055 Steel 
Billet spec. 57-102 
QUANTITY ISSUE1 COST PER UNIT 1 TOTAL VALUrN STO~~ . ============±=========~ 
ISSUEO BY NO STORES JITAG'I P. 0 . -=f)A=T=E===========1 _9 APP~R, ISSUE ~TORES ISSUED . LIST OCATION ===============jlp·~~ ngot Stor-' ~~CEIVED ge yard 
MF~' 
Keep this Tag Attached 
to Material. 
Stores Symbol 
....................... .... ............................................ ........................... .. ............... 
Q.~8~!.!!Y __________ L~----~ .. -~ ... P .... ~ .................................... . 
~~!~-~-!~~d ... £&1:.~ ........ . 
§.~-~ ... Q~~~~ ......... 3.2.7 .. ~--~~--~~=--
.~~.Y..~ ... T..~ ... L~ ... ~ .... ............... .. 
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sheet and it can be seen at a glance without looking for the 
typewritten letters "o. H" that are in the column on the right. 
The Stores Issues and Material Tags covering this 
material that is on hand are then filed away in a drawer in 
a filing cabinet in the List of Parts and Materials Section. 
The Stores Issues and Material Tags covering the material "on 
order" or "on purchase" are carefully filed away in another 
drawer in the same filing cabinet. · 
I 
I 
When the Purchase Order is finally placed, the 
Stock Section's copy is sent back to them, 1not directly, but 
through the List of Parts Section first. This latter department 
abstracts, from this Purchase Order, the Purchase Order Number 
and the promised date of delivery of the material, which in-
formation is written on their own copy of the List of Parts 
I in the proper column. The Purchase Order copy is then released 
to the Stock Section who retain it andl file it away after they 
have recorded the Purchase Order Number covering standard stock 
on their Stock Card. 
When purchased material is received in the storehouse, 
delivered there either by freight, exprrss, or by auto truck, 
an inspector from the -Inspection Department passes upon the 
quantity and quality of the goods. If /the material passes 
inspection it is reported on a Receiving Report, a copy of 
which is sent to the List of Parts Sect1ion in the Planning Room. 
I 
I I 
Since this Receiving Report ~as the Purchase Order 
number, Ex. Order, and sub number on it, it is very easy to 
identify the work in the Planning Room that it has reference 
to. The List of Parts Section can in~ediately take from their 
file that particular List of Parts an~d Materials that this re-
ceiving report concerns. They are tnen able to place another 
red crayon mark in the narrow column beside that material which 
is reported as being in the storehouse. 
As each item on the List of Parts and Materials comes 
in and is reported, the red mark is placed in the column, and 
at the same time the Stores Issues and Material Tags are taken 
from the "on order" or "on purchase" drawer in the filing cab-
inet and placed in the "on hand'' drawer. When all the red marks 
are on the List signifying that all the material is on hand in 
the storehouse, the Stores Issues and Material Tags are clipped 
together and placed in the Outgoing basket for delivery to the 
shops. 
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ERIAL N0 .. ...... . ..... . ..... . . . . 1 . ....... .... ... .. 1 .. . KeceiVIng Keport --1--C-e-n-tr_al_P_I_a_n_ni_n_g_D_iv_i_ai_o_n_ C_o_p_y_ I 
10. SHEETS ............ . ....... l ... .................. . 
HEET NO . .. . .... . . . .. .. .. . ... . l .. DATE OF REPORT .... . .. AP:r..~J ... ~.~--~-~g?. 
ELIVERED BY (CARRIIIR) . .. . ... . .... . A'!J.t.9 .... ~~~-~-~ ---·· ·· ··· ···· · ·· · ·· · · ·····CAR NO .. ... .. ... . . .. . .. . .. ~- -- · ··· · ·· · ·· · · · · ···· · . .. . . __ BIL NO .... . ....... .. . .. . . .. . .. . .......... .. .. .......... . ... . . . ... . . . 
~NSIGNOR···· ······· J?.-~.r..:r +.P.. __ g_pq __ W~J;l,!?. ...... .... ........ .. .... ..... .... .. P . 0. NO .... 1900 ....... .. · ···· · ·· · ···· DATE RECEIVED .. ... . . ~Pr..~~ -- - -~-'- · · · - ~~~-? 
ALLY SHEET NO .. .. ... . . . . .. l .... .. .............. CHE"CKER .. ... A.~.I?. ~ .F.' .•.... STEN, . ..... M • .J .. ~Jv.~ ...... --.·- ···· 
( DO ) -r ACCEPTED THESE ~ -·-··· · · -··-··-·· ······COMPLETE THE ORDER 
S.K.F. 
·· ·· ··· · ·· ·- · ·· · · · · · ·· · · · · · · ·· ·· · · ·-· s:t~r~k~P~~- · · · ·· · ·· ·· ·· ·· ·· ·· ··· 
Symbol, Location, and !Kind of 
1 Quantity ~Re,cei,red Quantity Rejected ~ [Quantity A • .J rEM 
NO. 
NAME OF ARTICLES Req. or Ex. Order No. Unit NUMBER WEIGHT NUMBER WEIGHT 
-----------------------------h5~----------l----·l------l·-----1-----·1------1 
IBldg:292 -Bin 2C 
~~2~-~l~./~411-=U~.s=·~s~t=d=·=H=ex~N~u~t=s--~~:o~3='2~7·~C:=-6 ___ 1 ____ 1 __ ___ s 
1 100 15C 
b 
Steel Bldg:292-Bi. n 72 







--1------~-------------- -=- -- - ··--- -1---1--- -1----1----1----s 
-------------
---------·-··------------- -s---
--1---- -- ---·-- --- -------- ·------· --------- --1- -- --1----1-- - 1---- 1- - - - 1 










I have inpected the a bove materials and find them 
according to specifications except as stated. 
ESE( 8&D~) .............. ..... .. .. .. COMPLETE THE ORDER 
CAUSES OF REJECTIONS 
Rr"•"~ITIONER INDOR-'11'UJ;:NT Central Plannin1r Division lndorse .. ent 
- -----------------------
, T",_ __ _ __,A""~. nr.-<-lr ... ·~.... i  ......_ 1~ 4, ._1 • ....,~ 9"-""'2~__, 6..___ _______ o ATE __ .....::A:.::.' p1:<..r"'---""'i=l-=5__z__, ---=1=--=9-=2=--=6'-- April 5, 1926 
A.G. A.M.W. W. A. M. 









(4 ) The Purchase Section 
The authority of the Purchase Section to purchase 
material starts when they receive an approved requisition. 
This may be in the form of a List of Parts and Material, 
Purchase Requisition or Stores Is sue . 
An examination of the requisition will usually 
reveal at once whether or not the mat erial is going to cost 
over a hundred dollars . In cas e it does not, the head of the 
department has the right to get prices from several bidders 
directly over the telephone and then; all things being equal, 
to place the order d irectly with the lowes t b i dder . The con-
firma tion of the order is sen t , on the proper forms, a t a later 
time. 
In case i t proves more convenient t o write for quo-
tations, a "Request for Quotations 11 form is used for that pur-
pose . When all r eques t s have been heard from, other things be-
ing equal, the order goes to the lowes t bidder . The form used 
for the request for quotat ions is attached and i s filled out 
exactly as in practice. The typewr itten part is fille d out at 
Watertown and the handwritten part is filled in by the bidder . 
At the t i me the order i s placed, another form is used, 
called the "Purchase Order11 • It is given a serial nurnber, which 
number is taken from t he Purchase Order Book. This book is sim-
ply a sort of ,journal or record book in which the serial number 
and the name of the vendor is recorded. When the form is made 
up, there is an original and five carbon copies made. From an 
examination of the attached samples i t wi ll be seen that the 
f orm of the carbons i s slight l y different from the original but 
since they are for use within the plant only, no vital informa-
tion is lacking. 
The ori ginal copy of each order is sent by the purchase 
section to the a llotment section for obligation against the 
proper allotment . The initials of the clerk making the obliga-
tion are entered in the space after the word nA llotment" to 
show the Commanding Officer that money has been set up on Al lot-
ment Book and that there are funds available for payment. This 
original copy is then sent to the Commanding Officer or his 
designated representative for si gnature. After it is signed, it 
is returned to the purchase section for mailing to the vendor. 
After the order has been checked, the carbon copies are dis-
tributed to the several departments within the plant that are 
directly concerned, at the same time as the original i s sent to 
the Allotment Se'ction. 
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0. 0 . FORM 53 63 ROCK I~LAND ARSENAL--5-18-25---'1000 
THIS IS A REQUEST FOR QUOTATIONS AND NOT AN O J DER 
N0 . ... ?.7..9 .................... . 
Perrin & Wells 
····································· ······················-'···································.-·· ········· ........... Ma.r..c.b .... 2.0., ............................. t92 .... 6. .• 
Boston Mass 
.... ..... ........ .. .. ............... .... l .... .. ..... ... ....... !t. ...... .. .... ...... ........ ...... .......•. 
Please quote NET prices for the following articles, using the proper spaces on this blank, prices to incl~de 
transportation and all other charges necessary for delivery .. .. J:\ .. t .... W.~t.~.rt.QWJl ....... :r.s..~.na.l .......... .. ............................... . 
THE COMMANDIN G O FFICER, 
WATER TOWN ARSENAL, 
WATERTOWN, MASS. 
PROPOSAL 
....................... '!/..l:l..:f:..E:}~ _i:,?\'i.~L .... ~.~-~-~ .. 11 .................. . 
Date .. ~ ..... €: ?.: .................... .. J 92.~ .. .. 
PROPOSALS IN DUPLICATE MUST BE EXECUTED AND 
RETURNED WITHIN TWO DAYS AFTER ITS RECEIPT . 
. ... propose to furnish and deliver f. o. b. Watertown Arsenal, the following articles at the prices set 
opposite their names. 
QUANTITY ARTICLES NET PRICES P ER 
2-l/4" 4-1/2 Nuts 1 f I-._ f>~ 100 t hdso u . s . std . I! ex . o~~s 
100 2- 5/1611 D x 411 D X 1/8" t hk . P1ain 
Stee l Washers. 
STATE DISCOUNT ALLOWED IF CHECK JN PAYMENT IS MAILED WITH· 
IN THE FOLLOWING CALENDAR DAYS AFTER RECEIPT OF ARTICLES. 
10 5 % 
days 
~ ~ . Olb- (p~ 
20 2-. .% 30 b % 
days days 
The above articles will be delivered within L ........ ......... days after receipt of order. 
(Firm) . e~ ~ .. 0.~ .... .............. ..... ................ .. 
(By). o.F.~
(TitleL .... .... . ~ . ..... 
11 q 
)EPARTMENT 
List of Parts. 
5HOP 
0.0. FORM 28 
WATERTOWN ARSf~AL, 
WATERTOWN, MASS. 
64 R. l A.-5-18-25-3000 
ORIGINAL 
1- - 1900 PURCHASE ORDER NO. I 
DATE April 1, 1 92_§__ 
07 ~27 
==~::<;j;::Q'jjusriUifiiEijRL -
· TO ___ Perrin and W~lls , ~oston, _Ma~• ------------------------
PLEASE FURNISH AND CHARGE THE FOLLOWtNG ARTICLES OR SERVICES, INCLUDING 
• DELIVERY F.O.B. THIS ARSENAL, ON OR BEFORE ___ ~ril 3, 1926 ALL It-t 
ACCORDANCE WITH YOUR QUOTATION OF March 22, 1926 . .._ 
ITEM IIIATI!ItiAL$ 01( SERVICE QUANTITY 
THIS NUMBER MUST 
AP'P'UR ON ALL PACKAGES 
A- .. APERS RELATING 
TO THIS ORDER, 
UNIT UNIT PRICE AMOUNT 
--
The informa-
tion at the 
top and bot -
tom of this · 
perforated 
margin is for 
the use of 
the Command-
ing Officer 
at the time 
he signs tnis 
Order . When 
it is sent 
back to the 
Purchase 
Dept . this 
margin is 
I 
torn off and -
thrown in the 




~ EXP. OR=::D:c:=E:::-R--:cN:-=0-. 
I xo 327 
, Subs . 
I 06 & 07 
Sheet 1 
·. 
(a) 2 - 1/ 4 11 - 4 - 1/ 2 Thds . U. S. Std . Hex Nuts 100 1 . 0335 3 . 35 
(b) 2 - 5/16 11 D X 411 D X l/8" tbk . Plain Steel ' 
Washers 100 1 . 015 1 . 50 














Paymen t will be made by the 
Of f icer , Wa tertown Ar senal, 
Mass . 
METHOD OF PURCHASE Ooen Market 
TERMS 
F. 0. B. 
SCHEDULE OF DELIVERY 
. 
0. 
Finan c e 
Watertown, 
I ALLOTMENT J . c.s . I TOTAL I 4 . 85 
MARK EACH PACKAGE: "COMMANDING OFFICER, WATERTOWN ARSENAL, WATERTOWN, MASS., P. 0. NO. 190.0 
PACKING LIST MUST ACCOMPANY EACH SHIPMENT, SHOWING PACKAGE NUMBER AND CONTENTS. 
RENDER INVOICES IN TRIPLICATE TO COMMANDING OFFICER, WATERTOWN ARSENAL, PLACING PURCHASE ORDER NO. 
ON EACH INVOICE. RENDER SEPARATE INVOICE FOR EACH CONSIGNMENT. 
CERTIFY ALL COPIES OF INVOICES AS FOLLOWS: 
" I CERTIFY THAT THE ABOVE ACCOUNT IS CORRECT, 
AND THAT PAYMENT THEREFOR HAS NOT BEEN RECEIVED. 
I fiRM NAME) ( BY 1 (TITLE) " ___:Q::...cQ:::=mJn=_,'-=a"'-n,_.,d~i~n,~g 0'-':f~f=-'i":::C:;;::::e_,_r~OC"'f7--::A~r-!"!S':7e::':n~a:"'l __ 
PREPAY ALL CARRIER CHARGES TO DESTINATION. FORWARDING SHIP· ORO. DEPT .. u. s. A. COMMANDING 






0.0. J"OIIM 80 
DEPARTMENT ' 
List ot Part').-.~--.,.~~.~~~--~~~----- ---~~=-
SHOP 
ITEM REQUISITIONER EXP. ORDER NO. 
___,C~6 327 
C7 327 
PURCHASE ORDER No. 
DATE April ~,1~~ 
To Perrin and Wells, Boston, ass. 
PLEASE FURNISH AND CHARGE THE FOLLOWING ARTICLES OR SERVICES, INCLUDING 
DELIVERY F.O.B. THIS ARSENAL, ON OR BEFORE 
Ap:r1l 3-, 1926 
_ ALL IN 
March 22, 1926 
ACCORDANCE WITH YOUR QUOTATION OF----------....,------
64 IU.A. - 5-18-25-60000 
I.__ 19-00 _I 
I-TIT.=..:EMT--I--,;:--::---r-::..-~-::--~-=:-'-"MA--'T-=-ER:..:..:.I:..;.:ALS=-....:O:...:..:R_:S:,.=E'-'-RV'-'-IC"-"E'-----:-::--------;--=-:QU_A_N_TI_TY_1 _l-'-1 N_IT-1 UNIT PRICE AMOUNT (a) 2-1/4"·4-l/2 Thds. U.b.Std. Hex Nuts 100 1 .0335 3.35 
' 
' (b) 2-5/16"0 x 4°0 x l/8" thk .. Plain Steel 
DISTRIBUTION 
OF CHARGES 
ITEM EXP. ORDER NO. 
xo 327 
Subs.· · 





Payment will be made by the Finance 
Officer, atertown Arsenal, atertown, 
ss. 
100 1 .015 1.50 
METHOD OF PURCHASE Open rket I ALLOTMENT J • c.s. I TOTAL I 4 •85 
Explanatory note: There are six copies of the Purchase Order, 
the original (the preceding sheet) and five carbons (like this). 
Distribution: Original Copy to Vendor 
1-Purchase Dept. for Alphabetical File 
1-Purchase Dept. for Follow Up File 
1-Voucher Department 
1-Storehouse and the Inspector 
1-Planning Section and Stock Section 
- 121 -
In case the purchase amounts to more than one hundred 
dollars, the paper work is about the same. The 'outstanding dif -
ferenc e is, however, that the bids have to be advertis ed, but 
not necessarily in the newspapers, stating that they will all 
be opened at a certain hour on a certain date . Representatives 
of the bidders are allowed to be present and as each envelope 
is opened, before the gathering, the name of the bidder is read 
aloud as well as the price, after which an abstract of proposals 
is made g iving a lis t of all bids received. All things being 
equal the lowest bidder is awarded the order. This method of 
treatment prevents any favoritism beine shown and that is one 
thing that has to be most car·efully guarded a ga inst in spending 
the pub lic's money. 
The Purchase Department sent one copy of their Pur-
chase Order to the Storehouse as a notification that certain 
material was being purchased and that sooner or later it would 
be delivered to them. Upon e a ch l~eceipt of materials, whether 
a partial or complete delivery, the amount is checked with the 
.furchase Order and the proper entries are made on a Receiving 
Report which is made out in quadruplicate, all of which copies 
bear the same serial number. Any number of items received under 
the same Purchase Order ma y be entered on the same Receiving 
Report, an " a dvance copy11 of which is sent promptly to the Purchase 
Section. This "advance copyu is simply the carbon copy of a du-
plicate report that t he storekeeper makes out for the stenographer 
to copy on the typewriter . By sending it to the Purchase Sec-
tion before the quadruplicate copies are made up, this section 
is n otified two or three days in advance, of what they otherwise 
would be, that this particular material has arrived. ri'his :Ls of 
value because it serves as a notice to the 11 follow - up 11 clerk that 
any 11 follow up 11 action that mi ght have been started c an now be 
dropped . It does not , however, say that the material has been 
a ccep ted but simply that it has arrived. 
After the copies of the Receiving Report have been 
typewritten, they are turned over to the Inspector who inspects 
the material as to quantit y and qualit;y and who also makes the 
proper notations in either the "Rejected11 or 11 Accepted11 column. 
If he finds that it is necessar;-y to reject some or all of the 
material, the causes for t h e rejection are given on the bottom 
of the r eport. Two of the copies a re then forwarded to the 
Purchase Section. 
If the material has been accepted and the order is 
thus completed, the Purchase Section ' s copy of their Purchase 
Order, together with all papers such as correspondence, Rece iv-
ing Report, etc ., attached to it, is removed from the Follow- up 
file and sent to the Voucher section after a notation has been 
made in the Purchase Order Book of the date of completion of 
the order. 
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SERIAL NO •......... . .... . l ............ .. .......... .l. .. . Receiving Report 
I Central Planning Div. 
Central Planning Diviaion Copy 
NO. SHEETS ...... ... ..•. ;L. ... 
1 SHEET NO ..... .... . ... . . . ..... . DATE OF REPORT .. .. .. . l\P;r..~.+ .... 1..t .. ~.~.?Ji 
DELIVERED BY (CARRIIIR) .. . . ....... 1\.."\.J.t.Q .... 'r.r.JJQk ............. ............ ... CAR NO •.. . . . . .... . .... :':': . . .. . . .... .. . ... . . .•.......... B/L NO .. .. . ...... .. ... . .. . ...... . ... .................. .. .. ... . 
CONSIGNOR ·· · · ···· · · Perrin a fld v~~-~-~-~- -- · ···· ··· ···· · ····· · ···· · ······· ···· P. 0. NO •.... . . :t.~9.9 ....................... .... DATE RECEIVED .. .. . . . !?:P.:r..~.~----~-~ ... }.~~~ 
TALLY SHEET NO .. ... 1 ...•..•...... . CHECKER ....... A.~.J?.~.:J:i'.~ .. .. STEN, ....... .... . . .. JVl.~ . .:r. ~ .. W.•. 
IF ACCEPTED THESE(~ ) .... . .................. C OMPLETE THE ORDER . ...... .. ........... .. ....... ~ ..• JL F. · s·i~i-;;k:~p~r- · · · ·· · · · · · · · · · · ·· · · · 
ITEM Symbol, Location, and Kind of 
Quantity Received Quantity Rejected .... Quantity Accept1 
NAME OF ARTICLES til 
NO. Req. or Ex. Order No. Unit NUMBER WEIGHT NUMBER WEIGHT ~ NUMBE.R WEIGt-
s 
Enii r:t292-Bin20 
a z-1L4" U. S . Std .Hex Nuts KO 327-C6 l__ _lO...O_ 150 
s 
Steel Bldl:!'292-Bin7f 
b 2-5L16"Dx±"Dx 1L8 Washers · ~~ 322-C.2 1 100 80 
s --
.... / 





~ ---s - - -
~ f--1 
·---
__ _u ____ 
---· s 




CAUSES OF REJECTIONS 
--- ···--· 
------ -- - ---··· 
·-
-
·- ·-····· . 
- -
INS PECTOR'S INDORSEMENT REQUISITIONER INDORSEMENT Central Plannina Division Indorsement 
1 have inpected the above materials and find them PURCHASE according to specifi~ati ons except as stated . 
'HESE( ~~(if~) ........ ................ COMPLETE THE ORDER ORDER NO 
DATE Apr_i_l__~ l926 DATE A:Qril 51 1926 DATE AEril 5, 1926 
A. G. A. M. W. W. A. M. 1900 
- -- INSPECTOR RF.QUISITIONIER CENTRAL PLANNING DIV, 
L 122A-
l I 
After t h e invoice, Receiving Report , etc ., have all 
be en carefully c he cked to see that the price, and quali t Jr a gre e 
with the Quotation and Purchase Order, a Voucher i s made out i n 
tri)licate on a form similar to the one shown on the followin 
pag e . After i t is typewritten and is r eady for payment , it is 
passed to an officer , desi t;nated b y the Corrtmanding Officer, 
whose duty it is to certify, by s i gnature, t hat t he articles 
listed on the Voucher have been received i n g ood cond ition and 
that the pr ic es charged were reasonable . 
Then , and only then, is t h e Voucher assip;n ed a serial 
number, which number is taken from the Voucher Journal . In 
this book i s recorded the name of the company to whom payment 
is to be made , the amount of money due them, and t he a mount of 
discount allowed (if any ) ~nd taken. 
All three copies of the Voucher with the accom anyi n g 
papers are sent t o the Allotment sect ion where the f inal entry 
of ·he amount to be paid is e ntered in the Allotment Ledger . 
All the papers are then sent to the Disburs ing Office 
where a che ck is made out for the am ount stated wh ich is sent 
to the company to whom it belongs. rrhe Disbur sing Officer re-
tains the duplicate copy of the Voucher while the origina l is 
sent to the F i nance Department in Washington . The trip l icate 
copy, the one on p lain paper, i s sent back to the Voucher sect ion, 
with the attached papers, for f iling after the Disbursin officer 
has noted on it the number of the check and date of payment . 
If the material has be en rejected, a letter is written 
by the Purchas e Se c tion to t he v endor informing him that the 
materia l that he furnished was unsatisfactory for the reasons 
set for t h on the Reje ction Report . He is then asked to replace 
the· unsatisfactory mater i a l and to signify what dispositi on he 
wants made of it. In case i t is to be shipped away a Sh i pping 
Ticket is made out and all e xpense incurred in connection wi th 
sendin g back the material i s charged t o the v endor. This Ship-
ping Ticket is made out in tr i p li cate . One copy is sent to the 
Storehous e and, when the shipment i s made, the Storehouse copy 
is sent back to the Purchase Section after t he information re-
gardin g the date the material was . shipped, i t s weight , and its 
routing is entered thereon. The two copies that were held in 
the Purchase Section are then mailed to the Contractor with the 
request that, when he receives the material, he acknowledge its 
receipt by dating and signing both copies. One copy i s retained 
by the con tractor and the other is returned to the Arsenal. 
The approved requis ition that gave the Pur chase Section 
their origi nal authority to purchase is filed numerically,under 
the Ex . Order nwnber, in the Purchase Section file. As the Pur-
chase Order number is noted on the requisition, when the Ord er 
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WAR ~MENT 
Pu>:.UOFOfln No. 830 
Approved by the Comptroller ofthe 
Treesury April 29, 1914. 
WAR DEPJ.U=tiMENT 
···------------·----Q~@~~-Q-~---------------------------· ·----·-------------------(Burea_u or Office.) 
PUBLIC VOUCHER 
---Voucher No. ---~·~nl""_~..----------------
General Account ----------·. ___ _ _ 
Detail Account-------------------
PURCHASES AND SERVICES OTHER THAN PERSONAL 
APPROPRIATION: A. of F. M. - 1926 ·-------------------------· ----- ·--------------------------------------- Symbol ------------------ $ -~-!_§§ _____________ __ _ 
APPROPRIATION: ------------------------------------------------------------------------ Symbol ------------------ $ ___ ----------- -- --------
APPROPRIATION : ------------------------------------------------------------------------ Symbol ------------------ $ .. --------------·-------
... 
THE UNITED STATES. 
T 0 ____ j~~rr.~XL~ .. W.eJ.J . ~_, ___________________ . -------. ---------, DR. 







ARTICLE OR SERVICE QUANTITY UNIT UNIT PRICE AMOUNT 
u. 6. 
NOTATIONS 
______ ___ ______ lA or .·5 Nuts and W a.sher..s. .. .a.s. __ p_er __ 1 _________________ 1 ____________ t------l------l----------- -. _____ ·------------·--
---------------1-- a. t tache d .J.ny_o.1.c.e. _______________ ·-+---------------l-··-----·-----1------1------- _____ __ _ .. i. I.6R+------------·-
--------------- ----·---+-----+-··------··------·--· -----------------------------.... -------I-----···----------1···--· --------1---·· --1----- 1-------------- -----+ -..... ----------
---··------·---+-·------1----·-+·-------- --------------------------------------- ----------I----------- ·---- ---- -------~---- -1-------1< -------------1-------1--- -------------
.. 
...... ----------+--·-----1-----·+-·----·---·-- .. ----------------------------- .. --------------1----. -------··1-------------1------ ....... ! 
---·-------·-----1--·---·--·1-····-1··------------ .. ----------------------------------------.--- i---------- ------1------------ ------1----- ---------· ---1------1-------·-··· 
---------------1·-~----. 1------1·---------------. -----------------------------------------1--------------- ------------1-- ·----!- ---..---<1-- ------------I----.. 1---------------
---·-------·-----1-···-,·---1---··-+-------·-- --- ·····-- --- .----- --------------------. ---------1--------------- 1--- ··-------1------ ------ ------------ -1-····-- 1--·- ---. ----- . . -
---------------r------ --
1
--·-=-·-1-------·-------·-----------------------------------------.--1-------.. --- .. ---1------------. . -----•------1------.----.. 1------1--...•••..•• 
--------------- -------·· ...... ---1-····------------------------------------------------------ !----------------1-- ·····------1-------1-·------11---------. ---- ----- :---- --. ---------
• 
·····------···--+----·---1-··----l--·-·················-------·------··--------------····-------------l------ ·· ---------- --------·----1------1 ·------ '-
!--------· 
TOTAL. 
(Account tQ be completely fllled in by payee, or before signature by payee, without alteration or erasure of any kind.) 
*I CERTIFY that:':the above account is correct, and that payment therefor has not been received. 




(Any notations made in spaces provided therefor on the reverse of this voucher become a part of this certiJI.cate.) 
I CERTIFY that the above articles have been received by me in good condition, and in the quality and quantity above specified, 
or the services performed as stated, and they are in accordance with orders therefor it that the prices charged are reasonable, and in 
accordance with the agreeme»t, or that they were secured in accordance with No .... "% •••• of the method of advertising and under the 
form of agreement lettered .. .I.L ... as shown on the reverse hereof. 
Approved for $ .. 4~.85 .................... . 
________ _g_~_:r_t1-.f.YJ-_:gg __ _Qff.J_g_~_r _______________ _ 
Date, ----~.P.r.~-~---§ ____ _ ___ Q_!' .... R.!'... .. Jl_,_~_!'_A.f! _________ _ 
Paid by check No .. 4.'182.L ..... , dated _________ April .. ~O ........ , 19Bq of--------------------------------------------------------------·-------
on ------------------------------------------------------------------------------------------------------· in favor of payee named above, for $ ... 4. .. .85---------------
OR 
Received -·-------------------------------------• of -------------------------------------------------------------------------------------------, in CASH, the sum of (Date.) 
------------------------------------------------------------------------------------------ dollars and ------------------ cents, in full payment of the above account. 
• When a voucher is certiJI.ed in the name of a company or corporation, the name of the person writing the company or corporate name, as well as the capacity in 
which he signs, must appear. For example: "Chicago Edison Company, per John Smith, Secretary," or Treasurer, as the case may be. •3--,'1036 
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! 
Form No. 830. 
WAR DEPARTMENT 
(Bureau or Office.) 
APPROPRIATION: 
(State full tj.tle o!appropriatlon.) 
.1./.mount, 1--------------------------
IN FAVOR 01' 
(Name of payee.) 
FOR PURCHASES AND SERVICES 
OTHER THAN PERSONAL. 
ACCOUNTS OF 
(Name of dil;bQrslng officer.) 
(Official desl:gnatlon.) 
. 
-----------------------------------------------l.-----------------------------(Place where located.) • ' 
---------------------------------------------- ----------' 191 
-ao:G (Period for which -voucher Is rendered.) 
METHOD OF INVITING PROPOSALS. 
(Sec. 3709 ofthe R. B. and act of June 12, 1906.) 
1. Advertising in newspapers. 
2. Circular letters sent to ------·----------------- dealers, 
and notices posted in public places. 
3. Without advertising, under an exigency of the service 
which existed prior to the order and which would not admit 
of the delay incident to advertising. 
4. Without advertising, under the act of June 12, 1906, 
the aggre~ate amount involved not exceeding $500. · 
5. Without advert~, it being impracticable to secure 
competition because ci * ---------------------------------------------
6. Without advertising, thatmethod being most econom-
ical and advantageous to the Government. (Applicable to 
:R. and H. and Fort'n Appropriations only, acts of August 
11, 1888, and June 25, 1906.) 
7 (For Ordnance Department only.) Without advertis-
ing, under the act of May 11, 1908, it being injurious to 
the interests of the public Bervice to publicly divulge the 
character of the articles purchased. 
FORM OF AGREEMENT. 
(Sec. 3744 of the R. S.) 
A .. Formal contract dated ------------------------------• 191 
B. Wntten proposal and acceptance filed ------------------
(If with this voucher, so state; if not, indicate where.) 
iDlll).ediate delivery or performance. 
and upon 
C. :beBB formal ~oreement ------------------------------------------(State chnrocter.) 
---------------------------------------------------------------- and upon 
immediate delivery or performance. 
INsTRUCTIONS Ul>1"Dim SECTION 5 ABOV'E. 
• Among the reasons which may be assigned as malr;ing competition 
impracticable are the following: · 
(a) UndeT a formal contrac~ for co~ct!on there arises a necessity 
for additional work practicable of performance only by th~ contraclior.' 
(b) The articles wanted are patepted or eoWfighted and not on sale 
by dealers, but by thQ owners of the patent or copyright, or their agents 
or assigns alone, at o. fixed and unifonn price. (c) There is onl:Y one dealeJ within a practicable distance from whom 
the atticles can be obtained. 
(d) Prices or rates are fi.:'!:ed8leglslatlon, either Federal, State, or 
municipal: or by competont re tion. 
(e) Previous advert[s!ug for t e identical purchase has been followed 
by the receipt of no proposals, or only of such as were unreasonable, and 





A. ot F. M. - 1926 
Perrin & Wells, 
Boston, 
' 86 
Apr.3 Nuts and Washers as per 
attached invoice 









PubliC , - •• o. 830 
Approved by the Comptroller of tho 
Treasury April 29, 1914. 
WARD[ IMENT 
ance 
-· ---------------------------------------------------- --------------------------------------------(Bureau or Office.) 
PUBLIC VOUCHER 
Voucher No. ___ Wj_9_ __________ _ 
General Account--------·---------
Detail Account--------------------
PURCHASES AND SERVICES OTHER THAN PERSONAL 
APPROPRIATION: A. or F. • - 1926 Symbol ------------------ $ ____ !..~------------
APPROPRIATION: Symbol ------------------ $--------------------------
APPROPR lA Tl ON : ------------------------------------------------------------------------ Symbol --------~--------- $ -------------------------
"' THE UNITED STATES, 










_______________ IAp:r 3 ~ -~~~ ___ fiD_c;\ _______ ~}J:QI'.$ ___ a :::~.a=. _pe ·"'-~r ,,. ___ , ____________ --··-+·----------· + ______ 
1 
____ ____ __________ .. , ... __ __ __ ___________ __ _ 
---------------1--•----+----+--a:c: !-.~ _Q_~~g_J~ ~ ~~------------------ ---1------------ -----1---------,- ----- -1-----+---- _______ 4,,c_l: 85 ------------1· 
--------------- l--------l------+--------------------------------------··--------.. ·-----------1------------------.-:-------------1----- -- --+ ----------------1------ ------------ -- --
------ -----------1--·------+----+----- ------------------------------------------------------ ----------- ----- ,. ----------- ----- 1----..C.I------ ---------1------+--------
! 
----------------1-------- -------1--·· ------- -- -----------------------.... --------------------- ---- ------------ , _____ -------+--·-- . .. .. ! .. --- ------------+ ----+---------------
; 
----------------+------ ---,-·--1 ---------------.. --------------------------------- -------...... -1----------------1------------1 -1----d----- ------- --- --- ----------------
---------------1-------- 1------·J--- --------------------- --- . -------- ___________ ,_ ______ ------+- _____ , ___ ______ 1---------- -+----+-~--+--· 
-
----1------1----------------
---------+-·:--·---1 --·----1------------------------ ------ ---- ------------ ---- . ---------1-- ,,_ ____________ 1--·---- .. ------ ------ 1-------1-------------+-----1----.. ·--·------ ---
--------------+----·----1·-,---l------------------- -------------- ---·--- --- ----------------1------------------- :-------------1··-----+------1---- --- ---------l------1----.. ·-------
-------------··--l------r- . ------1---------------------------------- ---------------------------1--------------------1--------------- ------ . -- ···+--------- ----- ------+-----------------
------------------1------ -------il--------------·-------------------------------------------------l------------------- !-------------1----- 1------ -------------+----+-------------
;-- ---
==============================================================T=OT=A=L·=JIIIIIIIIII== =~======= 
MEMORANDUM VOUCHER EXAMINED BY 
(To be filled in and retained by paying officer.) 
~~ Voucher certified by ______ Q_~~-~-!f.I"_~~g_ __ Qf_f_~_Q_~;r _____________________________________ _ 
Voucher approved by------------------------------------------------------------------------------------------
Paid by Check No .• 7._ _____ 1 _____ , dated __________ l_pr._~l._ ___ l~L .. , 191 ~ -------------------------------------------------------------------------
on ----------------------------: ---------------------------------------------------------------------• in favor of payee named above, for $ .... f.a.Sff ______________ _ 
C>R 
Paid in cash ---------------------------------------• by ----------------------------------------------------------------------------------------------------------------------(Date.) 
-------------------------~------------------------------------------------------------------------ dollars and --------------------------- cents. 
Funds derived from check No. ----------------------------- on --------------------------------------------------------------------------------------------------------------
oa-aoae 













IN II'AVOB 011' 
(Name of payee.) 
FOR PURCHASES AND SERVICES 
OTHE~ THAN PERSONAL. 
ACCOUNTS OF 
' 
----·---------------·---*-·---·--·-····------------------------------------('Name Q1 disbursing officer.) 
----- --- -- -- ------------------ .................................................... -- ------- ---------------( OffiOial designation.) 
(Place where located.) 
' 
. --~ao:;-----(P'eri;,d-;;;hid};;~~;-b-;;d;;;i.) ____ ' 191 
l!'orm 2GG-P, & s, I SHIPPING TICKET I 
TRIPLICATE NAME OF STATION _____ jy_Sl:_j;_,_~;rj;,_Q:W1Ll1:r.&L§...l1.~l __ REQ. No.------
W AREH 0 USE---····· ······-----------------------------"--------------- No. OF S H EETS •• ___ _l _______ _ 
DATE ..... ~R£.~-~---!_9._2 ____ ;1;}?_?.~--------------------------------- . 1 SHEET No.--------- --------------- -----------
. SHIPTO AUTHORITY 
Perrin and Wel l s , 
PROC. No. 
Boston, Mas s . 
ROUTING D A TE SHIPPED OR DELIVERED 
B & M April 10, 1926 
CAR No. 
788647 N Y H & H 
B/LNo. DATE I MADE BY I CAR SEAL No. 5492 
QUAN TITY 
TOTAL COST 
ORDERED S HIPPED U!I!T I ARTICLES ITEM No. No. PKGS. I G~~~s CUSIC I UNiT COST biEAS . 
-----1-------ll-----------------------------------l: 
100 1 2-1/411 Hex Nuts 5 2 200 . 0~35 ~ • 35 
FOR ISSUES 
WITi-liN 
DEPOT, C A MP, 
F O ST, FORT~ 
O R 
STATIO N O N LY 
! HEREBY CERTIFY THAT THE AR'f!CLES L~STED ABOVE IN COL UMN "SHIPPED" HAVE 
BEEN RECEIVED-- ---------------------· 19 
Nf<ME RANK ORGANIZATION 
STOCK RECORDS SELEC1'ED CHECKED PACKED 





is issued~ it is always an ea sy ma tter to trace ba ck whenever 
necessary to find out where t he purchased material came from. 
The copy of the Purchase Order t hat was kept in the alphabetical 
file is retained there indefini te ly so that it is pos s i b le to 
tell how much of and what kind of material any given compa ny 
furnished the Arsenal for ten or a dozen years past. 
Before we go ahead and follow the cours e of t his 
order through the several shops, it wil l not be amiss t o look 
back and recount the steps that have already been tak en in the 
Central Planning Room to get the work started. With all t h is 
paper work involved and all the p l ann ing done, up to this point, 
not a wheel has turned nor a hammer been raised to speed t h e 
manufacture of these simple parts . Yet, every step ha s be en one 
that experience h a s proved necessary. This short recapitu la t ion, 
t h en, will serve to keep us from ge t ting confused and bewildered 
amid t he ever growing munbers of forms, blanks, and explanat i ons . 
All t h e work up to now , in connection wi t h tbis order, 
ha s been done in t he severa l sub- d ivisions or sec t i ons, as t hey 
a re called , in the Central Planni ng Room . Accounts have b een 
opened in t he Ledgers with the money allotted for t he pro j ec t , 
an Expenditure Order has been i s sued giving authority for the 
work t o proceed, a List of Pa r ts and Material has be en made 
up g iving authority to the Storehous e to issue stock materia l 
when it is properly called for. The right to purchase ma t erial 
ba s a lso be en given by the s ame List of Parts. 
Thus, in an orderly way , the job is taking sh ape, 
ma terial is being collected to work with, blue prints and Li s t s 
of Parts a re on the ir way to the several shops. Ever ythin i s 
being prepared so tha t when all t he rna terial is finally on he.nd , 
t he ,iob can proceed with the least possible delay . Already t he 
c osts are starting to flow back t o t he Allotment Sec t ion becau s e 
the Pur chas e Section has r eported cos t s of purcha s es. 
126 
I 
'l'he Manufacturing De artrnents 
The Machine Shop 
(a) Production Control 
I 
The authority of' the machine shop to commence work 
on an order beg ins with the receipt of their copy of t he Li st 
of Parts and Materia ls in the shoppl ann ing room. It is true 
that a print of the drawing and a copy of the Ex. Order had 
been sent to them, before they received their :U.. i st, but no 
work is started except t he making of any necessary j i gs and 
gauges . The Ex . Order an d the print serve as a s ort of advance 
notice that certain work will be forth-coming . 
(l) Route Sheet 
When the List of Parts is received, the blue print, 
that is mentioned on the Li st , is taken from the file. With 
thes e two thin~s before him the Route Sheet Writer is ready to 
prepare the Route 0heet. One of these Sheets i s made out for 
every item called for on the Li st of Parts, that requires 
machining . From the drawing the IV r:lter is able to determine 
ea ch operat ion that will be . r equired to complete the piece and 
it ·is his duty to so list t he severa l operations on the Rou_te 
Sheet that t h e piece will be made as economica lly as possible. 
This will necessita te the designat ing of the actual machines 
that are to handle the work, and this is where the Writer's. 
skill and exper ience come into p l ay , for in the wh ole machi ne 
shop there are only a certa in nt®ber of mac hines tha t are used 
to handle a certa.in class of work. Everythi ng possible is done 
to keep the f low of work t o each machine running smoothly r a ther 
than to al low one machine to be b ooked too f a r in advance at 
the expens e of others. 
The Route Sheet i s first made out in pencil and is then 
studied by the head of the depar·tment and by each foreman under 
whom the work is to be done and any changes suggested by them 
are g iven fullest consideratlon. After consultat ion with the 
shop Inspector, inspection will be specified on t he Route Sheet 
after those operations requiring it. 
From an ana lysis of the fundamental movements, fe eds 
and speeds, number of cuts, securing and removing work, number 
of pieces, e tc ., which informat ion has been carefully gathered 
as a result of actua l work performed in the machine shop in the 
past, the t ime i s deter mined in which an employee of v erage 
ability of the gr ade ass i gned to the opera tion should perform it . 
Th is analys i s of time wh ich i s kept on separate cards is studied 
by t he head of the department and by each foreman undeP whom the 
VlOPk is to be done and, after thei::::' approval, is submit ted to the 
127 
1 I 
Co~~anding Officer . 
As a matter of interest , one of these c ards i s in-
cluded herewith and, it may b e added , it is a copy of an 
actua l card made up and used i n p r a ct ice. It is in the pre a -
ration of studies of this na t ure, made before a tool ever 
touches the work, that the Barth Slide Rule comes i n to p lay . 
The Rate Se tter , a p r a cticttl mach "nist of wi de experience, with 
the a i d of one of t~ese rules plus h is own g ood jud~ment , i s 
a b le to predict wi th a remarkab le de gr ee of accuracy the time 
it wil l t a"k e to comp l ete a g iven p iece ofwork . 
These Bar th Slide Rules do not h a ve univers a l appli-
cat ion . That is, a rule designed for use with a n Engine Lathe 
c a nnot b e used i n predicting output for a Planer. However, 
once the several rules are made up they become tools that c an 
be used i ndefin i te l y . As a f urther matter of interes t, a 
photostat of one of the a ctua l rul es used at the i r senal a ccom-
panies t ll i s thes i s . I t is one tha t wa s made u for use in con-
nection with p r edicting output of the d ifferent planers and was 
des i [jned by Mr . H. E . Willson of the En ._ineer i n Department. 
I t s appearance is typical of them all. A first g l ance ~ive t e 
mpression of its be i ng r ather complex and involved but · in 
real ity1 if one follow t h e direct ions that are g iven , the manip -
u l at ion will b e found very s i mp l e . It is i n the making of the 
r ule i tself that the skill and patience comes, because it in-
volves a most exhaust ive study of t he machines unde r consider-
ati on . 
Aft er the Commanding Off icer has approv ed the Analysis 
Card , the t i me and piece price can be entered on the Route Sheet 
which is then typewr i tten. The date of r ece i pt of materia l s 
and the estima ted date of comp letion of a ll opera t ions are a lso 
entered on the sheet . When required, annealin g or heat treat -
ment i s spec ified as an operation . 
The a bove seemingly complicated d irec t ions seem much 
more s imp l e when they a re followe d on an actua l Route Sheet, 
so for the purpose of explanat ion , one i s a ttached t hat i s made 
out exa ctly as in p r act ice . All Sheets are a like in that the 
severa l oper at ions involved are ment ioned in detai l s o for our 
purp ose an explana tion of t he one made out for t he Shaft, in 
our hypothe t ical ord er, will be sufficient to explain them all. 
I t wi ll be noticed fir s t, t hat this Route sheet 
divides the order for 100 Shaf ts i nto two lots of 50 each . 
This i s s i mp l y a matter of conv enience in fo llowing the work 
through the shop. The other informat ion at the top of the 
sheet is simply that which i s pertinent to th is part icular order . 
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In the extreme column on the left labelled "Opera-
tion Number 11 it will be noticed that the firs t tvl'o are labelled 
" A" and "B11 and. that these are followed by consecutive numbers. 
_ The l etters are used simply to denote that although those par- _ 
ticular operations are necessary on the Shaft they are not done 
in the Ma chine Shop but i n other shops. The consecutive numbers 
denote Machine Shop operations~ 
In the column immediately to the right of the 11 Des-
cription of Operation" is f ound the colwnn labelled "Standard 
Nu._rnber 11 • In this column are put the symbols designating the 
shop concerned, in the case of operations "A11 and 11 B11 , and the 
symbols of the actual machines concerned in the case of the 
operations within the machine shop. For instance following 
operation //2 vre find the symbol 11 15LE" which means that number 
15 Engine Lathe is the one on which that particular operation 
is to be completed. Following operation -#4 as well as #2 will 
be found the word "Inspect 11 vvhich means that when each of the 
respective operations has been completed an Inspector will pass 
upon the work up to that point. It will also be noticed that 
the Estimated Time and Estimated Cost have been filled in under 
the proper headings. 
(2) Job Cards 
Since it is one of the rules in G.0.3 (Par.48), that 
no time of an employee of an ordnance establishment will be 
charged directly to an Expenditure Order or Job Order that is 
not recorded on a Job Card, it is next necessary to make these 
up. These are most important because the employee's copy of 
the job card constitutes the original and authentic record of 
all direct labor performed. 
These are made out, in triplicate, by a stenographer 
who copies the directions for each operation listed on the Route 
Sheet. That is, there is a set of three job cards for each 
operat ion entooerated. Although these cards are made in sets 
of three, by the aid of carbon paper, they are not precisely 
alike except for the typewriting on them. The first card is 
called the "Gang Boss Board Card", the second is called the 11 Job 
Card" and the third is called the 11 Inspection and Move Card". 
Each serve s a slightly different purpose. 
(3) Job Card Racks 
As the cards for each operation are being type-
written, there is a notation made on them i ndicating the machine 
that is to do the next operation so that the entire set follows 
the sequence as indicated on the Route Sheet . After the set 
has been completed it is turned over to a clerk in the Shop 
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Planning Room for filing in the 11 racks 11 • 
rrhese nracks 11 are simply long filing boxes with a 
series of three compartments in which the job cards for any 
one machine are filed. In arrangement they are something 
like this. 
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When the clerk first gets the cards he puts each set 
of three, that call for a separate operation, in the rear com-
partment of that section of the rack reserved for the job cards 
of that particular machine designated. This rear compartment 
is indicated by the figure 1 in the sketch. In the meanwhile 
the Stores Issue Slips with the Material Tags that were sent to 
the shop by the List of Parts and Materials Se ction, have been 
received in the Shop Planning Room. 
The three copies of each Issue together with the 
Material Tag are clipped together with the three Job Cards, 
calling for the first operation,and all are placed in the rear 
compartment of the rack in that particular pocket that is re-
served for the machine that is to start the work . At this time 
a notat ion is made in pencil on the Is sues and Tag telling what 
machine starts the work . 
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(b) Stores Control 
About a week or so ahead of the time that it is 
de s ired to corunence actual work on the piece, this little 
bundl e of six cards and the Material Tag are taken from the 
rear compartment. rrhe two first copies of the Stores Is sue 
together with the Iv a teria l Tag are removed and are sent through 
the plant mail to the Storehouse. The third copy of the Stores 
Issue is not removed from the little bundle of cards but is kept 
with them and al l four are returned to the rear compartment in 
the rack once a gain. The man in charge of the rack, then, can 
tell at a glance that the material to start that job has been 
ordered from the Storehouse since but one Stores Issue remains 
with him. As he has written the date on his copy it a lways 
serves as a tickler or reminder that the first step to secure 
the material has been taken. 
When the two Issues with the Material Tag have been 
received at the Storehouse, the clerk removes the duplicate 
copy and places it in a file called the "Uncompleted Issues 
File11 • The original copy together with the Tag is then g iven 
to the Stock Clerk, in charge of the particular material wanted, 
who get s i t from the bins and thus fills the order. When he 
does this he deducts the quantity taken, from the quan tity shown 
on the Bin Tag, . and beside this notation writes the Ex. Order 
and Sub Order under which this material was furni shed. He thus 
does his part in keeping the Stock Invent ory accurate. 
The Materia l Tag is fastened to the material that 
he took from the bin and to this Tag he fastens the original 
copy of the Stores Issue, after he has signed and da t ed it. 
When this step has been completed the material, with 
the Tag, and the original Stores Issue attached to it, are de-
livered, usually by the plant auto truck, to the shop. As it 
was taken off the truck, the material still had the Stores Issue 
and Material Tag fastened to it. The Shop Move Man examines 
each piece and from the Stores Issue and Tag finds out the 
machine that is to start the work on it. He then moves the ma-
terial to the designated machine, leaves the Tag on it but de-
taches the Issue which he turns in to the shop Stock Room.->~ 
->~Incidentally, this seems to be a weak point in the system. It 
would give much more protection to t he storekeeper at the Store-
house if the material was receipted for on the Issue at the time 
it was being taken from the truck. The truck driver could then 
take the signed issues immediately back to the storekeeper. As 
it stands now if the material with the issue on it is lost in 
the shop the only record to prove that it had ever been sent is 
the storekeeper's copy of the Issue. There is no direct record of 
the material ever having been received, which record is most easi-
ly obtainable when the material is taken off the truck. 
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The storekeeper in charge of that stock room then 
signs and dates the Issue acknowledging the receipt of the 
material and he then takes his copy of the List of Parts and 
Materials and enters the date that this particular material 
was received. The Stores Issue, bearing his signatur e, is 
delivered to the Shop Planning Room to the man in charge of 
the racks. Upon receipt of this, the Route Sheet is taken 
from ~he files and the date on which the material was received 
is entered on it. It is then put back. The next thing done 
is to go to the racks, remove the little bundle of three job 
cards and the carbon copy of the Issue. This shop copy of . the 
Issue can now be removed and thrown away since it has served 
its purpose and since the material is now in the shop. The 
original Stores Is sue Slip, bearing the signature of the shop 
storekeeper is then sent back t o the Storehouse, through the 
plant mail. 
The Storekeeper, upon receipt of this copy, will 
transfer his reta ined copy from the "Uncompleted" to the 11 Com-
pleted" file. The orig inal copy is then sent back to the Stock 
Section in the Central Planning Room. Here the necessary and 
final entries are made upon the Sto ck Record Card. The exact 
cost of the issued material is recorded on the Issue and then 
it is sent to the Cost Section. This Section abstracts the 
necessary information for their records and then files the Issue 
for t he Auditor. 
If the Issue covers material that is not a standard 
stock item but, say, a direct purchase, the procedure is about 
the same . The only change is that the Stock Section notes the 
Issue Number and the date that the material was released, on 
their copy of the Purchase Order , after which they send the 
Is sue to t h e Cost Section. The Purchase Order and Receiving 
Report are then filed for use by the auditor. 
The Gang Boss Board Card is removed from the remain-
ing three job cards and the two left are put back in the rack, 
this time not in t h e third compartment but in the second signi-
fying that the material is on hand a t this machine and at any 
time work can be started. Of course, it is possible to have 
a number of cards in this second compartment and in practice 
it is frequently the case that a number of jobs are ahead of 
any particular machine. 
(4) Gang Boss Board 
The Gang Boss Board card is not put back in the 
r acks but is t aken by on e of the clerks in the Planning Room 
and posted on t he 11 Gang Boss Board" in tha t department where 
the work is to be done. This Board is simply a device which 
permits the collecting in one pla ce in the department , the 
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i nformation regarding the work on hand in that department . 
It is usually a large affair, five or six feet square, and 
on i ts face there are a number of labels with ·a series of 
h ooks under them. There are as many labels as there are in-
dividual machines in the department. Vfuen a job card calls 
for work to be done on a particular machin e in that department 
it is hung up on the hooks provided for it beneath the label 
bearin g the symbol or number of that particular machine. Many 
boards of this type have more than one set of hooks for each 
machine as experience has shown this to be a more convenient 
method as it permits, for one thing, a more elastic classifi-
cation of the work on hand. The Gang Boss Boards at the Ar s enal 
have three sets of hooks and so in this case the arrangement is 
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The thi ng to be emphas ized is, that up to thi s 
point the Gang Boss or Foreman has had absolutely nothing to 
do with the work . All the clerical work i :J:il connection with 
t he records and job cards, and all the work necessary to get 
the actual material delivered to one of the machines i n his 
department has been done by members of the Planning Section, 
both in the Central Planning Room and the Shop Planning Room. 
Up to this point he has not had to concern himself i n any way 
whatsoever with the order. It is onl y when the job card is 
hung on his Gang Boss Board that it directly concerns him. 
When the time comes. that the workman on any particu-
lar machine completes the job that he is on and i s ready for 
another, the foreman removes the card on the top or #1 set of 
hooks and gives it to the workman . He in turn takes this Gang 
Boss Board card t ogether with his own Job Card, and the Board 
Card for the next job that the foreman wants done to the shop 
planning room and asks for that next job. The cards that he 
turns in are both stamped with a time stamp. The two cards 
for the next job are found in the rack and after comparing them 
with the one he brought to the planning room, to make sure that 
there is no mistake, the job card and the Gang Boss Board Card 
are stamped with a time stamp and are given to him. rrhe Inspec-
tion and Iviove Card belonging to this group of three is also 
stamped at the same time but is returned to the racks -- this 
time in the first pocket. 
The man has then turned in three cards. Two were 
"stamped in". The third was used to find the mates to it in 
the rack and when they were found two were returned to h im after 
being n stamped out 11 • VVhen he gets back to his place, the fore-
man takes the Board Card, hangs it on the first set of hooks on 
the Board under the proper machine label and the workman retains 
the job card, and thus starts on a new job. 
The two cards that were turned in by the man together 
with the Inspection and Move card, that was kept in the planning 
room rack, now remain to be disposed of. The Job Card is sent 
directly to the Cost Section in the Central Planning Room. The 
Board Card is torn up as it has served its purpose. 
The Inspection and Move Card is taken from the firs t 
pocket in the rack. The Route Sheet is taken from the file 
and this operation is checked off on it as being complet ed, 
after which the Route Sheet is put back in the file. The In-
f3pection and Move Card is then delivered to the Move Man who 
goes to the department in which the material is and actua lly 
moves it to the next destination. This may be either to the 
Inspector's bench, if it is a small piece and an inspection is 
required, or it may be to the next machine that is to continue 
the work on it. 
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Whatever the place, the Card is signed and, when 
finally the material is left at the machine, the Card is brought 
back to the Shop Planning Room. Its receipt here is the sign 
that the material has actually been moved and signed for by 
the foreman that received it. The Route Sheet is again taken 
from the file and the move in the narrow "Move Column" is 
checked off as having been completed. This means that the 
material is ready to work on at any time so the job cards for 
the second operation are taken from the third compartment in 
the rack, the Gang Boss Board Card removed and the remaining 
Job Card and Inspection and Move Card put back in the second 
compartment. The Board Card is then taken out to the Gang Boss 
Board in the department th~t is to do the work and hung on the 
proper set of hooks. The foreman then knows that everything is 
clear and he can start the work at any time. 
The Inspection and Move Card for this first operation 
is then placed in a file and held for a reasonable length or 
time, after which it is destroyed. 
(5) Rejection Reports 
'In case the articles being worked on are machined 
wrong, are defective in material, or for any other reason are 
not in accordance with the drawing or specification, the In-
spection Department, acting through the Inspector examining the 
goods, rejects them. This is done by tying on the individual 
article a · Rejection Tag. The chief inspector then makes out a 
Rejection Report submitting to the Commanding Officer the facts 
connected with the case, that is, whether the material is de-
fective, spoiled by workmen, worn out, damaged, or lost. If 
the error or defect is one that can be corrected the Chief In-
specto~ says so on the report and recommends that certain steps 
be taken to make the work acceptable. 
The Commanding Officer usually approves this report 
as the Inspectors are men of good judgment and wide experience. 
When an approved report covers material to be replaced, the 
original and duplicate copies go to the Central Planning Room 
which prepares a replacing List of Parts and Materials. Then 
both copies of this Rejection Report are sent to the department 
in which the material is located. This department, in turn, 
sends both copies, together with the condemned material, to the 
Storehouse. The Storehouse receipts both copies and sends the 
duplicate back to the department that it came from, which on re-
ceiving it drops the material from the route sheet. The Store-
house sends the original copy to the Planning Division to file. 
Vfuen the approved report covers worn out current 
service tools, the original and duplicate copies go to the de-
partment which, in turn, sends them with the materials to the 
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FORM S. F. 1 AK 
W. A. 5-20-24 5,900 I ROUTING ~lo. 
REJECTION REPORT 
Storehouse 
Date . ... 1JJ..~Y .. 7,. .. l,.~-~. 9. • ....... ...... .... . 
Location: C M 
Weight of each piece: 80 
Progress of rejected piece: Complete 
Quantity and de s cription of rejected material: 
50 Handwheels 
Piece mark or drawing number: A-275 - Item 2 
Cause of rejection: 
Bore finished to 2.500 Ream -- will not fit on 
shaft 
Remarks and recommendations of Sub Inspector: 
Ream to 3.000 Dia. and accept. 
(Signature ). .. .. ..... .. ... A.• ..... ~ .~- ... ~ .. ~ ........................... ... ....... .... ......... ....... . 
To 
Chief Inspector 
Recommendation of Inspector: 
Follow recommendation above and accept 
Charge Symbol: 
Workman responsible: 
Replacing List of Parts 
Store s Credit: 
Survey or Certificate: 
and Material: 
J. E. V. 





A-pproved: ... ........ . . CJ.C>~l:l4.~_Il$ 9.f.. :f..~~ -~~ .. .. .. ......... .......... .. 
-No . .. ... ~~ .............. ~ 
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Tied on to article that fails to pass inspection. 
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Storehouse. The Storehouse receipts both copies, sends the 
duplicate to the department and the original to the Property 
Section for filing. 
When materials are lost or damaged, the placing of 
the responsibility is inaugurated on a quadruplicate copy and 
the triplicate copy is filed in the inspection department. 
---ooo---
The procedure of manufacture thus continues through-
out the shops. The production is most closely controlled from 
the Shop Planning Room. Route Sheets, Job Cards, and Gang 
Boss Boards are the rule in all the shops. Even the assembly 
of several machined parts is thus controlled. 
In this hypothetical order that we are tracing through 
the plant, the Central Planning Room by means of its List of 
Parts and Materials has given authority to the several shops to 
start work. The Pattern Shop thus makes a pattern which is 
shipped to the Foundry. The Foundry, using this pattern, fur-
nishes the required castings to the Machine Shop. The Smith 
Shop furnishes the shafts, and the Store House the purchased 
material. Every step is planned and thought out in advance. 
Errors occur but seldom. A thorough understanding of the 
production control system used in the Machine Shop, as des-
cribed in detail above, would enable one to go in to any of 
the other shops and follow without any hesitation the course 
of the work in that shop. In fact, it gives one a feeling of 
confidence and assurance to see, as he passes through the sev-
eral shops, the familiar looking Job Card Racks, Gang Boss Boards, 
Job Cards, and Time Stamps. To the initiated they seem to be as 
friends. 
(6) Shop to Storehouse 
When the several parts that go to make up a manu-
factured unit are completely machined and assembled they are 
ready to be sent out from the shop. Any manufactured material 
is sent from the shop to the storehouse. Anything that is sent 
to the storehouse is sent there for any one of three purposes. 
They are: (a) To be held for stock 
(b) To be issued to the shops 
(c) To be issued to the Field Service 
When the time comes for the material to be moved, a 




b . O . FORM 44 W . A . 2 26 25 1000 
SHOP-STOREHOUSE TRANSFER 
SERIAL NO. 872 
FROM I TO ~ 
Machine Shop Storehouse ~ay 5,1926 
--------~~~~----
EXPENDITURE ORDER SHIPPING AUTHORITY 
327 
QUANTITY DESCRIPTION 
50 Handwheel Assemblies 
Storehouse - Bay 1 
-=----- ------
LOCATION 
RECEIVED BY Storekeeper DATE May 6,1926 
This transfer is made out in duplicate, the carbon 
copy being printed in red. The original copy is sent along 
with the articles to the storehouse, after being noted on the 
copy of the List of Parts and Material~ belonging to the keeper 
of the shop stock roam, while the carbon is sent to the Stock 
Section in the Central Planning Room. The storekeeper verifies 
by actual count the quantity received, then dates and signs the 
Transfer after noting upon it the location in the storehouse 
that the articles are kept. He then sends the card to. the 
Central Planning Room, which checks on the List of Parts and 
Materials the quantity completed. The Transfer is then sent 
to the Stock Section which enters the quantity on the proper 
stock card after which the Transfer is filed for examination 
by the Auditor. The carbon copy that was received directly 
from the Shop and which served as a reminder or tickler is 
then destroyed. 
Thus we see that the order for any manufactured ma-
terial started with work done, first of all, by members of the 
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Central Planning Room and when the articles are completely 
manufactured, no matter how many shops were concerned in the 
process, the work ends in the place where it started. The 
cycle is complete. From a collection of raw material accounted 
for on the books of the arsenal, the fabrication continued 
until, in the end, a record was made and certa~n finished prod-
uct was listed on the books ready for distribution whenever 
the call came. 
144 
I I 
The Cost Section 
Mention was made, while describing the distribution 
of job cards of completed work in the shop, that the workman's 
copy of the job card was sent to the Cost Section. It must be 
remembered that throughout the entire plant there are job cards 
flowing back to this section from the shops every working day. 
In busy periods one can realize that it means that literally 
hundreds of these cards are received each week. It is the 
function of this section to so analyze the cost data given it, 
that the Commanding Officer will be able to furnish the cost 
of materials for price lists used by the army and also to com-
ply "with the requirements of Section 1665, Revised Statutes, 
and a provision of section 2 in the fortifications act, approved 
August 18, 1890 (26 Stat.315)* 
"To comply with the law the system must give the ac-
curate cost of the total ~uantity of each article made under each 
order. The word "article' designates a complete unit as issued 
to the army, but the cost of. tools, accessories, sights and other 
easily detachable parts that are liable to be lost or injured 
should be kept separately for inclusion in price lists. The cost 
must be kept of each component part for issue to the army for 
making repairs and reported for inclusion in price lists." -x-:..~ 
The first thing that is done when the cards are 
received in the Cost Section is to sort them out according to 
the workman's number. It will be noticed that each man's "number" 
consists of two or more letters followed by a number. Those im-
mediately identify the man in the mind of anyone familiar with 
the system. For instance, the first letter designates the 
department, the second letter the section in that department, 
and the number the individual man in that section. Thus the 
number CM-7, at the Arsenal, would identify the man as being in 
the Seacoast Department, a machinist, and #7 in that section. 
To resume, then. When the job cards are sorted out 
according to the man's number, the Cost Clerk takes what is 
called the "Rate Book" and looks up the man's hourly r ate of 
pay. This book is simply a convenient method of segregating 
such information regarding the employees and is used in pref-
erence to a drawer card-file. The rate thus found is then 
recorded on the job card in the little square at the bottom 
that is labelled "Man's rate". The time that was consumed on 
the job is calculated by taking the difference between the 
time issued and the time returned which, in practice, is stampe.d 
by a time stamp on the top of the card. Incidentally, it will 
be noticed that the time stamp records the time in hours and 
hundredths of hours and not in hours and minutes. This total 
time is then recorded in another little square at the bottom 
of the card which square is labelled "Man's Time". If the man's 
~~ "G.0.3" Par. 157 
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In practice, time is recorded by 
Electric Time Stamp 
RETURNED M a.j '?' 4-.SO p M 
?.so AM ISSUED jVI a., 
"AN' S DW 7 
r~o. 
PIECE 1 SYUBO L 
I NST, CAR D NO. 
15J OR GANG JQ[J NO. 9764 
ORIGINAL I NO. OF PIECES 
PATTER N NUMBER 
17LE CE 











IF NOT FINISH E D 
SC R.ATCH THIS~ 
IF FI NISHED 
SCRATCH THI S J!!ir 
Turn and face to size ex cept dimen-
/ 
NF 
sions marked 11 gf 11 on which .02 11 should 
be left for grinding. Cut thread. 
Move to Inspection Bench 
·-
---------------------------
PlUMBER OF NO, PI ECES MACH I NE MAN'S 8 ~~;·11 ~:~·~·0 1 DAY RATE PIECES TO DO FINISHED, ni.T E TIME EARfUNQS --- J. 81 ~0 1.2- 1.2 . 8' 0 4-~ 
"'"'" . ., ··~····· GAN:.:·~- ~----- ~~O SHEET ROLL COS COST ---- ----
v ./ ./ ,/ 
3-3-il~ 
Job Card as filled out by Cost Section 
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time is then multiplied by his rate, it is possible to fill in 
the last little square, on the bottom of the card, headed "Day 
Rate Earnings". 
From another book, called the "Machine Rate Book", 
the clerk looks up the cost that it takes to run, for one 
hour, the particular machine that the workman used, which is 
indicated on the job card. This cost is entered in the little 
square labelled 11 Ma chine Rate" at the bot tom of the card. By 
multiplying the time by the machine rate, the machine hour 
cost can be computed. When this is obtained it is inserted 
in the little square bearing that heading. 
\ To make sure that the total earnings for the pay 
period, as determined by the man's .job cards, check with his 
weekly rate of pay, the figure obtained from these job cards 
is compared with the weekly pay roll or "pay sheet" as it is 
called. The only time that the job cards would not check with 
the pay sheet is where there were not job cards enough to account 
for his full time in the pay period. This happens when, for 
any reason, the man was out and therefore not working. When 
this occurs, a card is made out in the Cost Section to take the 
place of the Job Card. It is called a "Leave Card" and on it 
is checked the reason for the man's absence; his rate of pay, 
together with the length of time out is also written on the card. 
A sample of one of these Leave Cards is appended and it will 
be noticed that it has a distinctive color and that it is the 
same size as the Job Card which permits its being filed with 
them. 
When the payroll information has been completed, these 
same cards are then taken and completely re-assorted, this time 
in accordance with the number of the Expenditure Order, Job Order, 
or Charge Symbol. When this has been done the clerk is nearly 
ready to make entries on the Division Cost Card. 
This Division Cost Card is prepared by the Cost Sec-
tion for each organization unit performing work under each 
expenditure order and repair order. 
It is sent to the supervisors of each division quarter-
monthly and informs them of the rate of, and total expenditures 
for, direct labor, machine hour rates, and shop expense,* for 
each Expenditure Order or Job order in their section. This card 
also provides a very convenient method for assisting in keeping 
costs within the estimates, thus preventing the i ncurrence of 
a deficit. It must be emphasized at this point that although 
.;~ On these cards, this shop expense item is taken as a percent-
age of the direct labor which percentage is obte.ined from a 
shop analysis of the division. This will be explained later. 
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there is only one of these cards for each Ex. Or der or J ob 
Order i n the division there are as many cards made out as t here 
are different Ex. Orders being worked on in that divi s ion. I t 
is perfectly possible, and in fact is usually the case, that 
the supervisor of any one division be sent fifteen or twenty 
of these cards for examinat ion each quarter-mont hly period. 
One of the Division Cost Cards is appended as a sample 
for illustration and, by referring to it, it will be eas i er t o 
follow the description of how it is made out . On the firs t line 
under the column headings will be found the word "Estimate". 
Figures for each one of the columns are filled in direc t ly as 
t hese can be taken from the Consolidat ed Estimate Sheet tha t the 
Estimator made ou t at the beginnin g of things. · These figures, 
then, are the guides or limits over which expenditures cannot 
be incurred. Since this Division Cost Card is made out quar t er-
monthly it is an easy matter to keep in close touch with t he 
amount of money being spent and, as the total amoa~t of money 
that there is to spend is always at the top of the colUITL~, ample 
warning is given when the funds are getting low. 
As the funds are being expended the Job Cards give 
th i s information. Therefore after they are sorted out i n ac-
cordance with the nwnber of the Expenditure Order, as was men-
tioned above, they are further sorted by divisions • . When this 
is done the Direct Labor column on the Division Cos t Card can 
be filled in by putting i n the figure obtained by adding together 
the Day Rate Earnings on all the Job Cards of men who worked in 
that particular division on tha t particular Ex. Order. In like 
manner the Machine Rate Column can be filled. The third column, 
the "Shop Expense" column, is filled by inserting the figures 
obtained by multiplying the amount for the Direct Labor by the 
percentage figure obtained from the shop analysis mentioned 
previously. With these figures supplied, the "Total Shop Ex-
pense" column is filled by inserting the stun of the machine 
rates and shop expense. 
In the divisions that are mainly occupied with a process 
such as heat-treating, or melting metal, a similar Division Cost 
Card is made out but instead of a column for "Machine Rate" there 
is a column for "Proc ess". The Process figures are based on 
hours or tonnage, depending on the work involved. Otherwise 
the cards are alike and filled out in the same manner. 
In case an Ex. Order is being worked on pretty 
generally throughout the plant, there are a number of different 
Division Cost Cards made out. To get the vital information from 
them individually, on a short notice would be somewhat of a task. 
To obviate this possibility and to make it so that the sum of the 
total expenses, up to the last pay period, of all Divisions 
working on an Ex. Order will always be ~ediately available 
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for reference, another card called the nconsolidat·ed Cost Card" 
is made out and posted quarter-monthly. This card brings together 
or consolidates all the information regarding an individual Ex. 
Order that is contained on the several Division Cost Cards. Since 
it is not circulated among the several shops, it furnishes a 
most convenient method of finding out at once the financial 
status of any given Ex. Order in the plant. 
Of course, it is understood that one Consolidated Card 
takes care of but one particular Ex. Order, and therefore there 
are literally dozens of these cards to be made out. However, 
the clerical work necessary to keep them up to date is many 
times repaid by having the information available in such a com-
pact form, and ready for immediate reference. 
At the end of each month the quarterly charges that 
were entered on the Consolidated Cost Card are totalled up and 
this total is entered on the Allotment sheet, covering the res-
pective Ex. Order, as a credit. This is the same Allotment 
Sheet that was mentioned early in this chapter. Thus it is seen 
that as each month goes by the sum allotted, as recorded in the 
Allotment Ledger, is used up by the amounts that are posted from 
the Consolidated Cards. The Allotment Ledger is the final and 
permanent record. The Division and Consolidated Cards are sim-
ply convenient means of collecting the several charges at shorter 
and more convenient intervals. Eventually they are destroyed 
although they are retained on file for an indefinite period after 
the Ex. Order is closed. 
Previous mention has be en made~~ of obtaining the i tern 
of "Shop Expense", that is entered on the Division Cost Cards, 
by multiplying the charge for Direct Labor by a certain per-
centage, which percentage was obtained from a shop analysis of 
the division. This Shop Expense item includes the cost of 
such items as light, heat, crane-service, janitor service and 
the many other similar items that would come within this category. 
These expenses are recorded month by month on a form provided for 
the purpose and when they are totalled up the percentage figure 
for that particular shop is obtained tw comparing it with the 
total direct labor. That is: 
Shop Expense (%) = Total Shop Expense 
Total Direct Labor 
One of the actual forms that is used to record these 
data is attached and from it one is able to see that the number 
of items involved· is considerable. 
* Page 146. 
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0 . 0 . Form 28 P. A . fi ·2G-25 r,ooo 
CONSOLIDATED COS,..r CARD 
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Of course, one must un derstand that the Shop Expens e 
in late spring, all the summer, and early fall is less than · 
it is in the winter months by, at least, the amount of light 
and heat saved. In order to avoid penalizing the work that 
is done in the winter months, the direct labor charge is 
always multiplied by a percentage figure that is an average 
for several months past for, in this way, a more equitable 
distribution of the burden is obta ined. 
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The Civilian Personnel Section 
(1) Civil Servi ce 
Like any other manufac t uring establishment, t he 
Watertown Arsenal ha s to hire men to do the work. ~ ihen they 
a r e once hired, all the problems that come from handling any 
body of men begin to present themselves. The employees are 
lat e or absent, sick, or injured by accident, some have in-
creases in pay awarded them, some have reductions. There are 
occasional cases where a large group becomes mos t dissatisfied 
with their wages, feeling that the pay for similar work in out-
side plants is higher. In such cases a wage investigation is 
ordered. Perhaps some change regarding the time of working 
hours is wanted by a majority of t he employees and so a peti-
tion is circulated. Occasionally there are men who have worked 
long and faithfully who are eligible for retirement. These and 
many other similar matters come under the jurisdiction of, and 
are handled by, the Civilian Personnel Section. 
Perhaps the outstanding difference between the hiring 
of men at the Arsenal and hiring those of a private concern is 
the fact that the Government employees come under the Civil 
Service.- This means, first of all, that the officials have to 
use every care to avoid any possible charges against themselves 
for showing favoritism in mru{ing appointments. For that reason, 
positions are filled in rotation from a list of applicants certi-
fied by the Civil Service Commission. 
The mechanism by which a man becomes certified is 
about as follows: 
(a) He signifies his wish of becoming an employee 
by filling out the regulation Civil Service Form 
which is called the nApplication for Examination". 
(b) This form is sent either to the Civil Service 
Commission at the Custom House or the local 
Civil Service Board at the Arsenal, who check up 
the various answers to the questions and rate the 
applicant. His medical examination is also arranged 
for. 
(c) If he passes satisfactorily, the applicant is certi-
fied to the Commanding Officer at the Arsenal as 
being eligible for appointment. In case there is 
more than one applicant, the names of the men with 
the three highest ratings are sent to him. He then 
has the privilege (in practice usually delegated 
to his various assistants) of interviewing all the 
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app licants and selecting one . 
(d) \Vhen no eligibles are available under any 
required designation, a temporary appoint-
ment may be made of persons who have not 
been rated eligible . Such temporary employ-
ees, however, must be separated from the ser-
vic~ and replaced by eligibles as soon as a 
list of them has been established under t he 
proper designation. 
To show that the questions asked the applicant are 
fairly comprehensive ones , a sample Application is a ttached. 
. After the applicant has become an employee of the 
Ars ena l he is subject to certain restric t ions. For instance, 
he is absolutely forbidden to take active part in any political 
campa ign. In fact, so st:r'ongly is it forbidden that it is Civil 
Service Rule 1, Section 1. The exact wording of the law is: 
"No person i n the executive civil service shall use 
his official authority or influence for the purpose 
of i nterfering with an election or affecting the 
results thereof. Pers ons who by the provisi ons of 
these rules are in the competitive classified service, 
while retaining the right to vote as they please and 
to express privately t heir opinions on all political 
subjects, shall tak e no active part in political man -
a gement or in political campaigns." 
. Not only must the employee refrain from tak ing an 
act ive part in political campaigns but "he must not canvass a 
district or solici t political support for any party , faction, 
candidate , or measureil. ~~-
(2) Liquor Qu est ion 
In these days of vigorous denunciation of, or argu-
ment for, the Eighteenth Amendment it is interesting to know 
that the Civil Service Commission has made a rulinglH~ to guide 
the government employees in their relations toward this law. 
The ruling follows : 
11 Liquor question - - Activity in campaigns concern-
ing the regulation or suppression of the liquor 
traffic is prohibited . An employee may be a 
member but not an officer of a club, league, 
or other organ i4ation which takes part in such 
a c ampaign . The rule does not prohibit temperance 
~(- Pag e 7 Par .11 
->H~ Page 7 - Par. 15 
Civil Servic e Commission Form 1236. 
If II II II II 
15?> 
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_ ...l!al:., 19:.0. 
UNITED STATES CIVIL SERVICE COMMISSION. 
APPLICATION FOR THE TRADES AND SKI~LED OCCUPATIONS. 
I - . 
NOTICE TO APPLICANTS.-Any false statement in an application, or alteration of a certi~cate, or preseiJ.tatlon to the 
Commission of a paper containing such false statement or alteratioJt, is a violation of ~he law and punishable ~ such. 
Applicant8 who receive appointment will be given a practical trial when they report far duty, and will be libhle t{> immediate di8charge if it. 
iB fouM. tha~ they do not po88l!8a th.e requisite qualificatima. · · , 
,Applicants are cautioned to answer as fully and completely as possible all the questions asked, as failure toglve complete ln,formatton may result 
In reduced ratings. Applicants are not assembled for mental examination. 
Avoid all reference to rellldon, politic~, change of administration, or membership In fraternal orders. 
All applications must be 1n Ink. All applications for positions In the Indian Service or In the Custodian Service mu~ be In applicants• :band~ 
writing; for other branches of the service, unless otherwise specUI.ed In the announcement, the applicant may have his application ftlled out by another 
person and may sign by mark. which must be properly witnessed. , 
NOTE.-The fol~owing defects will debar persons from any examination: Bright's disease; malignant tumor (cancer, etc.); diabetes ; epilepsy; any abnormal 
hardening of the artenes (arteriosclerosis); transmissible disease, including syphilis, gonorrhea, and chancroid also tuberculosis (ac~ive or arrested for a period of 
less than one year); Insanity or mental Illness sufficiently definite to street the usefulness of applicant; seriously defective vision ol both eyes, lncorrectible by glasses; 
progressive myopia; progressive o~ disabling paralysis; uncompensated valvular disease of the heart; loss of both arms, both legs, or arm and leg; hands, arms, feet 
Iegs11or body so Injured, crippled, or deformed as to senously aftect u~fulness; chronic alcoholism or drug addiction. Applicants who have heart disease must submit 
oertiftcates from two pbys!Cfans. If the defect is not fully compensated the application will b~ disapproved. 
Other pqys!cal defects may debar persons ;from certain examinations when In the judgment of the Commission such defects would render them unfit to perform the 
duties of the position for which the exafuination is held. 
' FaUure to attach sufficient postage to the envelope when forwarding your application may prevent its delivery. 
To the United States Civil ~e~e Commission.:· 
I, the undersigned, hereby appiy for examination. for th8 position. named below, intending to accept _the position. if selected for appointment. 
1. NAME OF POSITION. (Give exact title.) 
' 
-
BRAN~H OF SERVICE. (As "Depnrtmental,'' ".Indian," "Field," "Navy Yard," "Engineer," etc.) 
,.. _____ -· ------------------- .. ----------- .. ------------------------------------------ -------------------------------- -----------_._ ----- ------------ ..... ---- ...... --------
2. Answer the lnqutrles In the following table as to citizenship, place and date of birth. and age. (If a naturalized citizen, your certificate of naturalization) 
or the certificate of naturalization of one of your parents (if such parent was naturalized while yon wer~ a m,J.ubr), with sworn ~tatements of two disinterested 
ptlzens as to the reputed relationship, must bo forwarded with the application. The certificate will be returnee\ to you.) · 
Are you !l eltlzen of 
the Ul'lited States? 
Place of birth. (Give city or county and State. If foreign born give 
! country.) 
Date of birth. (Give month, day, and year:) Age opo LAST birthday;. 
' ' 
'"--r ··---·"'------------- --------:----------------------------------------------- -----------(Y.;ii-r·,;:;;;w-.;;:588-ici"daie"Oriilkii-anJ a.·gojf;,;;.Tf;;.;;;;;;S"feriiY ____ years. 
a. Of what State or Territory are Lenrtb of residence therein. Of what coUn.ty are yi>u an Length ot residence In county. • 
you an actual bona fide (Residence must be shown up to date of jurat.) actual bona tide resident? (Residence must be ~hown up to date 
resident? , of jurat.) 
4.W~re you ever In the U. S. In what company and reglnlent1 or on what vessel, or lhllltary or naval servlee? where else? (Do not give service m militia.) Give exaet name under which enlisted and, cl.lscbarged. 
---------------------------------- ----------------------------------------------------------- ---- - --- - - ------------------- -·----------.. --.. .......... .............. ---------------
, • Dates of each enlistment and cl.lscbarge1rom u. s. military or naval service. 
Was enlistment In 
~ach tlase terminated 
l,>y honorable dis-
&.harjlip? (IJ, anS'fOr is 
Do ~ou draw a pen-
sion? 11 so, for 
w~t dlsabu.yt 
No, state how.) 
' ' Enlisted. _________ : _______ ___ , 1-----
, ; 
: ' I I ~ 
Enlisted .. ------_! .. ____ --- .. ---, .... ---- -- ..... -------- ....... ! .... -- .... ----- ! - ----------------------! ; : : : 1 I Enlisted.--------------- ------• ------1 ' Discharged-------------------• ------ Discharged __________________ , ~----- Discharged ............. : .. .. ----------, ____ :__ .. ................ ! ............ ! ........... ! ........ .. ! ---- .!. .............. ------------
' Enlisted ______________________ ,------ Enlisted __________ : __________ ,------ • i ; i r 1 Enllsted .................. ~------------, ----"-- -------- - ~----------------- - ----..!...----------------
Discharged-------------------• ------ Discharged .•.•••• -----------• ------ Discharged------------------• ------ - -- -- ----------------: ______ ----------------- ----
If you are the wJdow of a soldier, sailor, or marine, and were not divorced from him, and have not remarried since his death, or if you are We .wife of a disabled 
soldier sailor, or marll).e fill out the ans'fers to Questions 4 and 4a to show the service of your husband. · 
An honorably discharged soldier, sailor, or marine must submit with his application his certificate of honorable discharge, or a photostat or certified copy thereof, 
or an official statement from theW ar or Navy Department showing service record, unless he ha;; alreadJ>: been allowed preference by the Commission or its representative 
because of military or naval !jervlce, in which event he should attach to the application the report notifying him of the allowance of preference. 
11. Were you ever employed by the United States Government? (Answer "Yes" or "No.")-------------------- If your answer is "Yes," tlll in tho answers 
1 to tho following questions concerning each period of your employment by the Government: 
In ihat depnrtment or 
vice were you em- In what city or town were you employed? 
p oyed? 
Dates ol employment. 




---------------------------- ~ ------------------------------------------· 
From _________ ' _______ , 1 ........ ., ............ , to ___________ ~ ---- , 1 ___________ ._ ___ --~-----""-- _..._ ____ ·-------~-
~ ~ J : ! 
From ________ ~-------, 1 ........................ , to ............... ~----------, l ______ -----1..------------- --·---•-------i-
;,··;;;·;,;·;,--;,;-;,;;·;;;--;,;-;,;;·-;;;·;,;·;,;;--;;;-;,;·;,--;,;-;,;;·;;;--;,;-;,;;·;;j· ;,--;,;-;,;;·;;;··;,;·;,;;·-;;;·;,;·;,;;-·;;;·;,;·;,;;-·;;;·;,;·;,-·;,;·;,;;·;;;-•;,;· ,;;·;;;·-;,;·;,· ·;,;·;,;·;,- ·;,;·;,;;·;;;· ;,;·;,--;;;-;o,.;F;.;r;,;o,;;m;;;-;,;-;,--;,;-;,;·;,-·;,;-;,;·;;;-·;,;·;,;;--;;;-, L. __ __ t0 .• ______________ , L _ _ • _______ ___ - _____ _ 
6. Are you now In the employ of the United States; Gov~nment? (Answer "Yes" or "No.")-------------------- If your answer is "Yes,'l state where and 
' ' I 
In what position ••••••••••••••••••••••..•..... -----~----------------------------------------------------~-------------------------------------·-----------------
7, Have you ever filed an application Name each position for which 
with this Commission or Its rep- min d f hi h 11 
resentatlve for any branch of the :f:n waes t8!.J..0 r w c app ca-
u. s. Government S41fvice? 
In what cities were yau 
examined? 
Give the date of each 
examination. (Month and year.) 
What average 
percentage did ' 
you receive? 
' . . .l. 
--·-----·-----·-----·-----------~------- - --- ---------- . ! .... ------ ------ --- _________ .!_ ____ ~--- - --- ---- - --------
__ _ .. _____ _ 
I ' ' 
----------------------:---- -~-- ---!--------- ::::::::::::::::::::::::::::::: :·::::: ::: ::::::::::::::::::::: ~: ::::::::: :::::::::::::::::::::::: :· :::: : :i-:: ::::::::::::1: 
8. (a) Does the trade or occupation In which you seek to be employed re-
quire an apprenticeship? (b) If so, bow long cl.ld you serve as an apprentice? Give dates. 
9. (a) Does the trade or occupation In which you seek to be employed re-
requlre a license? 
(b) If so, have you such a license? 
(c) If you have such a license, state when, where, and by whom It was 
Issued. (d) If your license bas been raised. lowered. or revoked. so state. 
(An applicant for a :\'osition requiring a license from the U. 8. Steamboat Inspe<>-
tion Service must submtt with his application either his license or a certificate or the 
proper steamboat Inspectors showing the grade and character of the license held by 
him. Licenses .submitted will be Immediately returned. ) 
. ' J : , , I 
(a) ________ J_ ____ !_ ______ (b) From ___________ , ~----• ~o -----·---------• L---"-
(a) _______ _L ____ l_ ____ ~ ___________ L ____ t ---- -~ -- - --~-----ll __ ~~---L! __ _L 
: I II : : I I I : !' : I l 
• I I I • I I + I ~ 
(b > ________ -~ _____ L ____ t ___ __ t ____ _t _______ ______ ----~- ___ -~ -------_ .. ! .......... --! .. 
• o 1 1 1 I - I I 0 
I I I f , ~ I I ' 
I i 1 : 1 , : .. ~ j i 
(c) ------------ - -------------- - - --- ·-- -----------------------------------------
• I" I l : 
I : : l ! : I l 
(d) -- ------~-----· -----~--- ••••••• - ~ ------- ••• --. --· -- •• • •• C --------·········•· 
: : 1 I l i I : 
------------------------------------------..------------------r-1r---------------·-
10. What Is the lowest entrance salary you would be willing. to accept? ------------------------------------- Are you wlJilng to accept a position In 
Washington. D. C.?------------------ In your own State?------------------- In a neighboring State?---·-------------- Anywhere In t:tt,e Unltfld 
States?------------------ Wonld you be wllllng to accept appointment to a position of a temporary cllar.l.cter tor albnitod pedbd? --------------
' 
If so, at what salary'/ ----"·---------------~-----------------------------
-~ 
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11. State in the table below all the experience you have had in any trade or occupation in which you have been employed smoe you beeu to WOI'k. Note CMetully the requirement at the top of each column in the table. The time you were not employed at 
all must also be shown. If more space is required, use blank paper, pinning or pasting it to this application. 
Be sure that au the 1D1ormatlon called :ror IS given anfl that your present employment IS lnclud-, even u It Involves re~tlng In Dart the answers to other questions. 
WHEN EliPLOYED • 





Jllonth. Year. Jllonth. Year. 
.-~ . 
------------ -------- ------------ -------- ------=----- -----~ -------------·-------- -------------------------~-----_------ ---------------=- - ---r ··------------------------------------------------------------------------------------------------ -----------------------------------------------
----~·--- --··---- -·-------- -------- ----------- -----------·--------------· ---·------------------------------------ ---------------- ------·-------------·----------------------------------------------------------------------------------- ---·------------------------------------------· ~- I 
I . 
----------- ------ --------- -------- -----:·----- -------------------------- --------------------,----------------- ----------------- ---;---------------------------------------------------------------------------------------------------- ----------------------------------------
..0 I I . 
------------ -----·- ____ ................ ------·- ---;-------- ............................... __________ .,. _____ ----------··---------------·------- ----------·------- ------------------------------------------------------------·---------·------------------------------- ----- ·----------------------------------
• # .. • J·· \ • .~ 
12. lf you are d'pplying for the position of fireman. state what, if any, experience you have hllll ~tiring mechanical or auto-. 
matlc stokers. l State when, how lone-. Jlnd by who!Il you were employed in eacl.l ease. State also the make or makes of 
stokers which you have ftred and whether they were "forced draft." ____ :·-------------------------------------------------
1 
j------------------------------------------------------------------------~------------------------~------------------------
13. If you are specially qualified in any particular branch of your trade or occupation, state fully what it is and how much 
experience you have had therein.. -------------------------------------------------------------------------------------------------





l.S. Have you ever been barred from examination 11 so, when and for what reason7 (Give the·dat e, place, and kind of examination for which vou ap;n;;:d' 
by this CQmmisslon? and in connection with which, you ware barred.) • • 
. . I >-
------------------------------·-------------------------- -------------------·----------.. ----i-----------------------------------T'---------------------------------------1-
. ' . 
16. Give ~s references the names and complete addresses o~ FIVE persons now Jiving In the United States who are COMPETENT to judr;e of your 
expertence In and fitness for the trade or occupation In wblcb•you seek employDI.ent. The names should be of persons not related to you. If possible 
they should be ofJ?ersons\l'Ddt>r whom you have worked\ but if you can not namo emp!Qyers, foremen, or other supervil!orsilthen fellow employees or persons engaged 
1n the same t.rade or occt pa.tion as yourself may be namea iftheyhaveknowledgeofyour experience and fitness. If no rept es are received from such COMPETENT 
1"tlferences1 your app)j.catlon will not be approved. (AppliCI\Dts out,side the contineJ;!.t!lllimits of the United States sbould give the names of persons as near as possible to the office at Wliich the 1\'PJ?licatlon is filed.) o o 
Name. . Present address. (Give full ;namo. ) il 1 ;: (Oivb complete address, Including street and number.) B.uslness or occupation. i 
l . ·- I 0 I I 
__ _  )_________ ~ .. _ _ ____ .il. ~ _ Jl ____ . :. ____ ~, ______ :::::::::: ::::= :::::::::.:::: :~:: ::~ : ::: fi :::::::::::::::: ::::::::: :~ : ::::: :·: ::= :: ::::::: : : ::: ::: :::I:~: : 
• ; ll ~::: 'I I 
-.--.-
........ 
· __ : .. -·. -----.. -· ~<_-.. _ ~:_._-... ~· ..... -.--·' . . . ---.... " ..... --·-·.-... ·:.-... --. ---.-_, ·--.. -........ --... ---.. --.. -------.--.. -... -------..... -------...... -
... ...!=.:':". f- • w .. -- ---- -- - ----~-----_J ______ _____ _ - -- ~ ------------------- ~ .... ---------- _,_ ----------------------------- --- - ~ --
0 . 'I ! i .. 
' ~ 
.... L:...J. ----- _____ __l _ - - ~-- -- __ .l ~ ___ ~ .. _____ ::::::: :~: ::::=::::::::I::::~-::=::::~ J:::: ~:: :::::: ): :: I ::::::::: ::::J:: :! ::::: :~ ::::::::::::::I :::::: : :::: 
-- -------~- - --------- -- ------------------------------- - -- ----- ------------------------- --------- ------------- -------------------- ------------------------------
------- .. ----- --------=:" ----------------- ------- --- J: .. ., .. ------ - - ---------- -- - -- ---- - -- -- -- - --- - --- -- -- - ---- - - ---- - -
,.. .. .... --------------- .. -------------·------- ... .. ---------__ ._ : ..................................... ---------------------------::---------.----.----- .. . -------.-------------------------------------------
17< What schools have you attended, and tor whafperlods? (Show grade of school completed. )-------------- ---:---------·-------------·---- ---------·-·------
~ ~ 
-------·---~ t------------- ...,. - -· - ---- .. -----.r~-- .., .......... ........................................................................ ....................................... ................ ...... ---J----------·-------------------------------------
18. Asld~ from apprenticeship (Question 8) and other actual experience (Questions 11,12, and 13), state what, It any, tralnln" you have had In 
·any meeh&nieal trade or other skUied occupation, such as training In a trade schooL. _________________ ___ __ ________________ __ ___ ____________________ ,. 
-.---------- - - --- - -------~----------------- ---- -- ------------------------------------------------------------------------------------------ ------------ ----------- " 
19. (a) Are.you marrledT (b) Have you ever been married? (4 ) ---- -- ---- ~---------------'---------- (b)------------------------------·· 
(c) It a married woman, where Is rour husband's actual bona fide resl-
dene~ (Name county and State.) 
0-< A... J o J ' fP'J J" 
(c) ----= --- - - ---- ---- ------- --- ------ - ---------- - -- ---~-- - ------ ------·---· 
(d) An appllcat;lt to~; employment In the Indian Service must Indicate the 
nu.rnber of persons In llls family tor whom quarters are desired at the 
IJtdlan school or agency In ease be Is appointed? (d) - --- - - .----.------ .--------.--- . . -.---.•. ---.----·----- .•• -. - - .• -·- -----. . -
20. (a) State In each ease whether or not you use any of the following, and, It so, to what extent: Whisky ___________ _____ :~- --- ~---------------- -----------
Beer. _ .. : •. _ ...... __ . . ____ .. __ . _._ . _. ____ .... __ . ___ ._______ ___ ____ Wine. ____________ ----- ____ ____ ____ .... __ . ______ ...... __ ••• ___ ____ Other Intoxicating 
liquor ... ·--------------- ---------------------- ------------------- Tobacco· ---------------· ---· --------------------- ---- Opium, morphine, or other 
21. Are any~embers of your family or relatives (either blood or by m arriage) In the U. S. Government service? (Answer "Yes" or " No") --------- -_ so, 
givethename&awiod.__~........_Miml nnlnd,_,.nHwW.·hniln''• -'th....,......AioL_.I ... e-
Post-<JIIIce addrei!S. (City, street, number.) 
Position and department or ollloe In 
which employed. 
Position --- ---------------- ------------·--
Relationship. Married or single. 
State which, if any, of the persons named above are DOW temporarily employed------- ---- -- ------- -------- ------------- ---- ---------------- ------- -- ----- ==-----------
State hich, If any, of the persons named above are less than 21 years of age--·----·-----! ............................... !. ~ .... : .. : ................ : .. : _______________ _ 
I solemnly swear that the answers I have made to each, and all of the foregoing questions are in my own 
handwritin~ and are full and true to the best of m;r. knowledge and belief. So HELP ME Gon. 
{If application Is not In handwriting of applicant, strike out 'are 1n my own 'handwriting and." See instruction~ at top of first page.) 
It r H female, nrefix I 't "Mf:SS"'" or 11 Mrs.'-' (Signature of applicant.) ------------------------------------------------------------------ -----(Sign your name IN- FULL, llrst name, middle name If you have any, and surname.) 
NOTE.-Your name and post-office address must be given in the space therefor on tbe back of this blank. Failure to do so may 
prevent your examination. 
THIS APPLICATIO. WILL •oT BE ACCEPTED IF THE JURAT OR OATH IS o•ITTED. 
JURAT OR OATH. 
[Under the provisions of the civil-service net and rules, an application for examination must be made under oath, In such form and manner and accompanied by 
such certificates as the Commission may prescribe. The appllc~m;t must personally appear before an olllcer authorized t!l ndminister oath~ and make oatp to all the 
statements made by him In his application. Uuless such officer 1s an employee of the Gover11100nt and has been autbonzed by the Commission to admimster oaths, 
his signature must be authenticated by his official impression seal, or if he has no such seal, his official character must be certified by the clerk of court, secretary of state, 
or other proper officer under Olllclal seal. In the case of applications for employment In the Navy-Yard Servioe the jurat may be executed by a member of the Labor 
:Board or by the recorder of the board, or au assistant to the recorder, or by an olllcer of the Navy having authority under the naval regulations to administer oaths in 
matters of naval adllllnistration, and in any such case no Impression seal will be required.) 
Subscribec;l and duly sworn to before me according to law, by the above-named applicant this 
J' -------------~-------- day of ---------------------------------------, 192 , at ------------------------ _ ---------------------------------
1 ~·[. 
county of - ----------------------~'!---~------- and State [or Territory or District] of ------------------------L-·---------------
' y t f 
rt•' 
(OFFICIAL IMPRESSION SEAL.) 
6-12i0 
(Signature of officer.) ------------------------------------------------------------------
.LE" 
(Official tiae.) --------------------------------------- _____ __ __ __ ____________ _ 
• 
4 
This medical cert!ficate Is required of all applicants. 
MEDICAL. CERTIFICATE. 
N. B.-The examining physician Is requested to read this certificate care:ully before beginning the examination and to note applicant's answers to questions 
2, 4a, and 20 of the applicat10n. All entries upon this certificate must be made in ink. 
U erasures or corrections be made In answer to questions· contained In "Medlcal Certificate," cr In date ot same. cet"tlflca.tion must be made on the mal' gin by 
the physician showing such correctl008. All physical defeets must be ftd41 deM:rlbc4 apposite tbe qua<Jtlw cr under the last beading (24.) "R," rict>t; "L/' left. 
Underheadlng 4 use terms poor, fair, average, good, cr excellent. 
1. Exact weight, In crdlnary clothing, wltbout overeoet or bat _________ pounds. 
(The physician must himself weigh the appli<:ant.) 
t. Exact height without boots or shoes ______________ feet _____________ Jncbes. 
(The physician must himself measure the applicant.) • 
8. Girth: Thomx at level offourtb rib-
... 
12. Llmba (defects, deformity, varicose veins, ulcers, etc.)-----------------------
18. Is there evidence of dlstMe, 
or or abnorm&lfunetlons, ot 
the eerebro-splnal or sym-
pathetic nervous system l 
' 
M rest -----·---------------~--------------! ...... !. ........... -1ncbes. 1--------------~---;;;-.---;.;-;.;;-;;;--;;;;-;;;;-;.;--;;;-;;;;--;.;-;;;-.---;;;;-;.;;-.---;;;;-;;;;-;.;--;;;-.---;;;;-...---;.;-;;;;-;.;--;;;-.---;;;;:--
At fulllnsplratlon---------------------~~--------~--------lncbes. 14. Pulmonary sounds produced: , 
At full expiration -----------------------------------------Inches. (a) By auscultation-------------------------------------------------------
W&Ist at level of umbllicns ___________________________________ Jnches. (b) By percussion--------------------------------.::.-:_------------------------
•· Degree of robustness -------------------------------------------------------t_...;R;;:al:;es;;;.&.::lf:..;an=~..,Y-;;:-;;;--;.;.-:;·-;;;;--;;:-;;;--;.;.-;;,;--;;;;--;;:-r--;.;.-;;;--;;;;--;,;;-;;;--;;;.-;;;-• .,-·;;;;;-;;;--;.;.--;;;-.,--.. -;;;--;;.--;;;---;;.-;;;--;;.--;,;;-----------___  16. Are there any Indications or II. Vlalon: (Test both eyes fer both near and dlstant vision, using, if possible, dlseaseorotdero.ngementor 
Snellen's test types.) functloa or the orl{aUB or 
Wbat is ~e condition of the applicant's sight? If defective, to what extent? respiration or their append· 
agesf Describe fully. 
-------';----------------- ..... -..... -........................................................................................... ... 
If sight is defective, JSr defect fully corrected by the use of glasses? --------- ll. Paise: 
1, the applicant ~olor blind? ---~':!!:. _______________________________________ _ 
I. Bearlag: R. ear. L. ear. 
Whispered speech ---------------------------:Jeef_ __________ Jeet. 
Ordinary conversatlon.. _____________________________ feet;-: ___________ feet. 
What is the condition of the applicant'll bearing? U defective, to what 
extent? ------------------------------------ ---- ---- ----------------
7. Bas the appllcant any defect of speech t If so, describe It, ---------------
-----------------.Z-------------------------------------------------------... ----------
8. Thorax (.shape, depth, ete.) -------------------------------------------------
9. Nasal foSS: t~::::=:::::::~:~:~~:=~~::~~~~:~~~~~~~~~~~~~~~~-~~~~~~~~~ ~~~:: 
When sitting: bests per mJn ____________ ; character-------------------------
After testing a~lop o~ one -ioofa(iistihce o;'l2 feet~)------;---------------




(a) On palpation---------------; -----------------------------'---------------
(b) " percussion-----------:~---------------------------------------------
( cl " auscultation _____ _. ______ -----------------------------------_ · --------
17. Bas he been successfully vMeiJ1ated within the J)llSt live vears t_ _________ _ 
t8. A~'ls!!:!e 0~nlb~g~~~ro:;.s ~~ f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~: 
blood V888&lslDescribefully, - --------------------------------------------
' 
--------------------------------------------
If valvular disease of the heart Is It fully com~nsated? -----------,--------
to. Heath a'Dd pharym: (teeth, tonsils, ete.) ------------------------------------- 10. Are there evidences or dis· 
ease of the digestive system 
11. Bas the ap_pllcant any curvature of spinet-------------------------------- or of any ot the abdominal 
If 80 give exre"nt and cause. ------------------- -------------------------- organsl .Describe fully. 
20. Bas the applicant rheumatism, ~oat, chronic catarrh or any organ, disease or defect of any or tho organs of special &ense, hernia (rupture), varicocele, 
sarcocele. hydrocele, hemorrnolds, ftstala In ano, enlarged lymphatic glands or other tumor, o.ny genlto·urlnary disease, or any cutaneous disease, or 
anJ evld41!'Ce Of having had Tenereal disease t ---· ----------------------------------------------------------------------------------------------------------• 
' (If applicant bas hernia, state whether or not It Is retained by well-fitting truss.) 
21. Bas the ap~lle&ll~ any predisposition, either heredJi&rT or aeq-.bed, io any eoutltnc.Joul dlleaM, or &DJ' tendency io disease or disability whloh Is likely 
I 
, L'' X' I --- ----------------------------------
n. Are there Indications that the appllcant uses Intoxicating beverages, tobaeco, or narcotics In any rorm, and If so, to what oxtentt ---------•-------------
---------------------------------.----------------------------------------'--------------------------------------------------------------------·-------------------------
1&. Bas the appllcant 1latfootr It so, state In what degree. (The applicant should be required to raise his weight several times on his toes and to Jump as tar as 
J)OSSible alighting on his toes.) -------------------------------·------ -~--------------------------------------------------------------------------,------·------




tu l. r• , r 1 : u. J<l. 
This space to be lllled In by the applicant In his} 
own handwriting (cr by mark, properly wltnessad, 
If unable to write), in the presence of the physician. lEi"' (8ltnature of appUcant) ------------------------------------------------------------------------
1 CERTIFY that I have made a thorough examination of and personally weighed and measured the above-named applicant, that each and all of the above 
answers are In my own handwriting and are true, and that the nppllcant wrote his signature just above, In my presence. 
( 8itnature of physician) ·-----------------------------------------------------------
Date, ::.---··--···--:----------------·• 19 (P. 0. address of physician) ---------------------------------------------------------------· (City, State, street, and number.) 
Final certi/icate of naturalization of --------------------=::::::-------------------------------------------------------------------· {Name of penon naturaU.od.) 
iutud by the --------------------------------- Court of--------------------·--·-·-----------------------· ------------------------------------------------· (City.) (State.) 
on -----------------------------• 1-------• WIU filed with this application by the applicant, and WIU found by 1M to be in due form in all 
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I 
propaganda, but any endeavor for or against t h e 
regulation, control, or suppression of tl1e liquor 
traffic through political agencies is prohibited. 
The fact that the activity may be under the aus-
pices of a religious organization does not relieve 
the employee from the necessity of obeying the rule. 
The rule does not exclude the employee from partici-
pating in discussion where no political issue is in-
volved or from making an address on any moral or 
ethical subject, but when two or more parties or 
factions become engaged in a contest for rival or 
antagonistic measures or policies of control or 
regulation, a political question is presented". 
There are numerous other rulings given in "Form 1236 11 
for the information and guidance of all Civil Service employees 
and while many of these rulings place some measure of restraint 
upon the political activity of the individual, there are some 
rulings made for the purpose of protecting him from the undue 
influence of others. 
Such, for instance, are the rulings protecting him 
from political coercion-7<-, and political dis crimina ti on-7H<-. 
Every effort is made by the Civil Service Commission 
to keep the civilian employees from becoming either a sort of 
political football for any party with each change of Presiden-
tial administration, or from becoming a sort of fraternity or 
organization that might possibly prove to be a serious menace 
politically. 
(3) Wage Investigations 
It is the endeavor of the government to keep a per-
fectly loyal and contented group of workers at the Arsenal and 
to aid in furthering that endeavor, the law requires that the 
wages paid there shall be the average of the rates paid in the 
vicinity for similar service. Whenever there is a change i n 
rates paid by private plants in the vicinity, or whenever a 
group of arsenal employees become most dissatisfied with their 
wages,feeling that similar work outside is paid higher, a wage 
investigation is ordered. 
'· 
The ma1mer in which this investigation is conducted 
is prescribed in "G.0.311 ~~ The ruling is: 
-7!- Page 17 - Par. 48 - Civil Service Commis s i on 11 Form 1236n 
~~~~ Par. 49 ibid. 




"A committee, consisting of at least two members, 
one of whom shall be a commissioned officer, except 
when less than two commissioned officers are stationed 
at an establishment, appointed by the Commanding Officer, 
shall make the survey. Representatives of the employees 
whose wages are being investigated will be permitted 
without expense to the United States to participate in 
the investigation. Such representatives of the employees 
shall be ch osen from among their nmnber at an election 
in which all employees of the designation the wages of 
which are being investigated have been accorded an op-
portunity to participate by secret ballot. To enable 
all employees to participate in such election it shall 
be held at the establishment". (Arsenal) 
"The establishments to be used in making an 
investigat ion shall be determined by the Command-
ing Off icer. The employees will be given an oppor-
tunity to submit a list of establishments they wish 
to have included in the investigation and the Comnand-
ing Officer will give due consideration to such estab-
lishments, if they serve the purpose of the investiga-
tion. The establishments selected shall be those that 
are: 
(1) Most nearly comparable in size, quantity 
of output, and nurnber of employees. 
(2) Performing work similar in kind and grade 
and requiring as nearly as possible the 
same degree of accuracy and quality of 
workmanship as that done by the ordnance 
establishment, or resembling it as nearly 
as possible. 
(3) Using equipment, processes, machines and 
tools most nearly resembling those used at 
the ordnance establishment. 
"Plants in which the duties or types of work per-
formed are not comparable will not be considered ex-
cept in unusual cases where no other information is 
available, when due consideration will be given to 
the disparity between the conditions existing at the 
plant so used and in the ordnance establishment." 
In actual practice, this means that from time to time 
visits are made to some forty industrial plants within a radius 
of twenty-five miles from Boston for the purpose of investigating 
the wages and working conditions of those several plants. If 
156 
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these visits show conclusively that there is a dec ided dif-
ference in the pay of the outside concerns for similar work 
the rates at the Arsenal are revised -- either up or down as 
t he case may be. However this revision does not take place 
until the new wage schedules have been made up and submitt ed 
to the Ordnance Office in Washington for approval. 
These wage investigations prove to have a steadying 
influence over the personnel because they are conducted with 
scrupulous fairness. The men have learned that they are given 
the benefit of any small differences in the rates that they 
possess over the outsiders. They are also secure in their 
knowledge that to change positions for a similar class of 
work outside would be of no practical benefit to them finan-
cially. To be sure, other considerations may make it worth 
while for them to leave but, on the whole, the voluntary 
labor turnover in the shops is fairly low. 
The employees are treated fairly in other ways also. 
For instance, each person is granted a total of thirty days' 
leave per year, in addition to all the national holidays, with-
out loss of pay. Again, if one is injured by accident in the 
course of his daily work he receives free medical advice and 
attention from the post hospital. If the injury is sufficient-
ly serious to disable him either temporarily or permanently he 
is compensated in accordance with the "Compensation Act" passed 
by Congress. Furthermore, every employee at the Arsenal comes 
under the pension or retirement act. 
It perhaps will be worth the while to dwell upon 
each of these features a little more fully than is done above, 
for it is the Civilian Personnel Section that attends to the 
administration of these matters. 
(4) Annual Leave 
The "thirty days' leave per year" does not mean that 
it is taken all at once. After the first year of service this 
thirty days grant is used up in a ·s.ummer vacation of approxi-
mately two weeks together with a number of Saturday half holi-
days outside those that are granted from June 15 to September 15 
by Congressional action. Recently this Saturday half holiday 
has been modified somewhat, in accordance with a vote of the 
men, so that instead of a half holiday every Saturday the en-
tire plant works one Saturday all day long and the following 
Saturday it is shut down all day long. 
This arrangement, tried more or less as an experiment, 
was put through with the idea that it is more economical to run 
157 
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a plant a whole day rather than half a day. This is undoubtedly 
true in the "Process Departments" and in the power house but 
not necessarily so in the offices and machine shops. The idea 
was thought very well of at first but as time goes on many o~ 
the men give as their opinion that half a day each week is the 
thing that appeals to them the most. 
The vacation period, usually the first two weeks in 
July, is taken by practically everybody as the plant closes 
down ~or that time. Of course, there are a number of repair and 
maintenance men kept busy during the shut down but, on the whole, 
the vacation is most generally observed. 
If, during the year, a man wishes to take time off 
for any reason, he applies for it on a regular form called the 
"Application .for Leave of Absence". If conditions are such that 
it will be convenient to allow him to have the Leave, his slip 
is approved by his foreman, by the Superintendent in charge of 
the shop in which the man works, and finally by the Commanding 
Officer. It is then sent back to the shop for the Foreman and 
the applicant to note and initial, after which the slip is sent 
back to the Personnel Section to file. 
One of these slips is also made out when a man returns 
to his work after being absent on account of sickness. 
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0 . 0 . FORM 21 W. A . 5 20 25 1500 
DO NOT FOLD OR SOIL THIS 
APPLICATION FOR LEAVE OF ABSENSE 
Date .. .......... ............... .... ............ ... .... ...... ,/92 
THE COMMANDING OFFICER 
Through Foreman ....... .. ............................... .. 
SIR- I hereby apply for leave of absence under existing law! 
for .. ........... .. days, from .... .......... .... to ................. .. .... .. ..... .. 
Both dat .. incltllive 
(Name) 
No. 





·"':"... . I d App ication .......... .. .......... ... approve 
Sig. 
In Charge 
Applicant is entitled (on dates specified) 
to .. .. days with pay 
Absence approved with pay for number of days applicant 
is entitled to and balance of time requested without pay 
· · · · .. · · · ... · · · ·o~d: ·o~pi: · ~·.;;;;;~;;&.-.ii · · · · · · 
To Pay Roll Section .................................... .. .. . 
To Foreman and Applicant, to note and initial 
(Sig.) .. .................. .. .... ... ..................................... ......... .. 
Foreman Applicant 




(5) Compensation Act \ 
The "Compensation Act", mentioned above, was 
passed by Congress-l!- on September 7, 1916,- durin g President 
Wilson's administration. Since it has been in effect anum-
ber of employees at the Arsenal have been benefited by it. The 
text of the Act itself comprises forty-two sections and is much 
too long for a complete abstraction at thi s time. However, i t 
will not be out of place to quote the first few sections for 
it is in these that the scope of the Act is defined. The quo-
tations follow: 
"Be it enacted etc. -- That the United States shall 
pay compensation as hereinafter specified for the 
disability or death of an employee resulting from 
a personal in jury sustained while in the perform-
ance of his duty, but no compensation shall be paid 
if the injury or death is caused by the wilful mis-
conduct of the employee or by the employee's inten-
tion to ·bring about the i njury or death of himself 
or of another, or if intoxication of the injured 
employee is the proximate cause of the injury or 
death." 
11 Sec.2. That during the first three days of dis-
ability the employee shall not be entitled to com-
pensation except as provi ded in Section 9.->:--:~ No 
compensation shall at any time be paid for such 
period." 
11 Sec.3. That if the disability is total the United 
States shall pay to the disabled employee during 
such disability a monthly compensation equal to 
sixty-six and two-thirds per centum of his monthly 
pay, but (Sec.6) ... the monthly compensation for 
total disability shall not be more than ~ 66.67 or 
less than $33.33, unles s the employee's monthly pay 
is less than :it)33 .33, in which case his monthly com-
pensation shall be for the full amount of his month-
ly pay. The monthly compens ation for Rartial dis-
ability shall not be more than ~p 66. 67. 
To b e sure, $66.67 is not a tremendous sum but it 
most assuredly provides for a few of the bare necessities of 
life and coming , as it does , at a time when a man is d i sabled, 
and thus prevented from earning a living, it alleviates to some 
extent the mental worry , from which he is sure to suffer in ad-
·,~ H.R. 15316 
-lH<- This section provides that the employee sha ll be furnished with 




dition to his injuries. Since the medical treatment i s pro-
vided free of charge , many an injured man is enabled, with 
t h e help of this compensation, to pull through a siege of ill-
ness without becoming heavily in debt . 
To prevent little injuries from developing into big 
ones, the strictest orders are given in the shops for the men 
to report at once even the most trivial scra tch or bruise. The 
superintendent of the shop sends them inmediately to the hospi-
tal where the wound is cleaned and dressed. If, thereafter, in-
fection starts in, the man's record in the matter is perfectly 
clear. If the visit to the hospital was d.elayed until infection 
had started, the man not only would be subject to the severest 
censure but his standing in the light of the Compensation Act 




To preserve the record of any accident or injury, a 
report is made out and filed in the Civilian Personnel 
It is thus at hand ready for use in any eventuality. 
that is used will be found on the next page. 
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SF 128 AP 
FOREMAN'S REPORT OF ACCIDENT 
TO SAFETY ENGINEER CLASS IF I CAT I 0 N - - -------------
READ CAREFULL Y.-In order that the compensation rights of 
employees may be fully p rotected, this repor t should be made out 
IN FULL and forwarded to the Safety Engineer within 48 hours 
after accident. 
1\ame No. ······------- --···-----------····· 
Home a ddress ------------ --------- ·---------------------------------------------- ··-······--------------------- --------------------
Age ...... ...... Sex --- ---- --- ------- -- -- - Color ---- ----------- --- -- ;)farr iecl- Widowed-Single. 
Speak English? ------------------ ------ ---- If not, what lnnguage? --------- -- ------- -------------- -- --------
Occupation ----------------------------------------------- ----- ----- ----- -----· Shift -------- ---- ------------ ------------- -----
W as employee a t r egulnr work? ----- ---------- --- --------- --- If not, wbat work and bow 
much experience at it ? ------------ ----------------------------------------- ------- --------------------------------------
How long at present work in thi s estn blisllmeu t? ---- ------- ------------------------------------- --------
Accident occurred : Date -------------------------- --------------------- --- ---- Hour ------------------- ----- .Jl. 
Accident reported io Foreman: Dat e -------- -----------------------· Hour ------------ -- ---------- :.\I. 
If injury was not reported when receiYed, s tate why ------------------·----------- ------------- -----
State WHERE accident hnppenerl, mi ming :m y machine or device connected 
therewith ·--·-- ------------------ -------- -- -- -- ---------------- -- -- -- -- -- ----- ---- ------------- ------------ -- ---·-------- ----------
State fu ll y HOW accident happened ------- ----- ----- ----------.-- -------------- ------------------------------- ---
Wa s employee instrnctecl in present work? ---- -- ·----- -- -------------------·-------- ---------------- -------· 
Was the machine or de d ee out of order or ill sui ted to work ' ---------------·------------· ··· 
" ' as safeguard in use a t time of accident?------------------ ------------------ ------ --------------------------
If a n eye accident, was employee we~riug goggles? --- --- ------ ---------- -------------------------- ----
" ' i tnesses (names and addresses) ------------ ------------------------ ------------------- --- ------------------------
Wns employee directed to report to Post Hos pital? ------------------ ----------------------------------
Foreman's signature ------------------ ·--------------- -----------------------------------------------------·------------- ----
D ate ------------------------ ------------ ------ -----------------------·-·• 192 
(l\:IAKE ANY REi\I ATIKS ON TIEVERSE SIDE OF SHEET) 
Date received by Snfety Engineer ------------------ ----·--------------------------------------------------------··· 
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(6) Retirement Act 
The provisions of the present Retirement Act will 
not be quoted extensively at this time because there is a 
bill now pending in Congress to liberalize it. From all ac-
counts it has a good chance of passing and, if it does, will 
modify to ~ a marked extent a number of the present provisions. 
It is sufficient to say that the law, as it now stands, is 
known as "The Retirement Act of May 22, 1920. 11 
Under it, "all employees in the classified civil 
service of the United States who shall have reached the age ~ 
seventy years and rendered at least fifteen years of service 
shall be eligible for retirement on an annuity: Provided, that 
mechanics •••.•..•. shall be eligible for retirement at sixty-
five years of age ..•... if said mechanics ......• shall have 
rendered at least fifteen years of service". Every employee 
is automatically separated from the service upon arriving at 
the age of retirement, regardless of his length of service. 
The maximlllll annuity that is given upon retirement"shall 
equal 60 per centum of such employee's average annual basic ·salary, 
pay, or compensation from the United States for the ten years 
next preceding the date on which he or she shall retire: Provided, 
That in no case shall an annuity in this class exceed $720 per 
annlllll or be less than $360 per annlllll." * 
This maximum is $60 a month which now-a-days hardly 
provides for the bare necessities of life. Even that amount, 
however, is better than nothing when one reaches sixty-five or 
seventy years of age. Before this Act was passed an employee 
could give a lifetime of service. As long as there was work 
for him to do and as long as he was able to report for duty, 
he was kept on the rolls, in most cases, until he died. Many 
of these men, even with the steady work, were unable to accumu-
late a competence to keep them in their old age and so could 
not afford to retire. Others whether they could afford to retire 
or not kept on working because they liked to. In some of the 
government departments, particularly in Washington, there were 
so many old men and women that the efficiency was distinctly 
low. This retirement Act has corrected a .great deal of this. 
Employees are separated from the service before they get too 
old to enjoy a few remaining years of life and at the same 
time the separation does not leave them entirely destitute. 
The government benefits also by retaining a greater number of 
more active employees. 
The rna tter of $720 per year is one of the things in 
the bill, now before Congress, that will be changed if the bill 
~~ Page 121. Sec.II - Regulations for the Administration of the 
Civil Service in the Ordnance Dept. - Form 1294 
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DEPAR'r MENT OF THE I NTE RIOR 
B UREA U O F P ENSIONS 
3 - R4 
Write nothing a bo\·e this line 
l 
Claim .No. R_ ____ ____ ___ ___ ___ __ _ 
APPLICATION FOR RETIREMENT FROM THE CIVIL SERVICE ON ACCOUNT OF TOTAL DISABILITY 
Act of M a y 22, 1920 
1. Full nam e of claimant ___ ____ ____ __ -- -- ------- ----------------- ----- ------------- ------------- ---- ----- -- ------ --- --- ·---------- -
2. Address ____ ________ ___ _ . _ __ ___ __ __ _ _ __ _ _ __ ---- ----------------------------- -- --- --------------------- _ ----- ____ ___ _____ ____ ___ ______ . _ 
3. D ate of birth _ _ __ ___ ------------ ----------------- -------------------- ------ ----- -- ----- -± . Age __ _____ _________ __ years. 
:i . D ate of entrance into the civil ser vice of the UniteJ St tt tes ___ ___ ___ ______ ___ ____ ____ ____ __ _ 
6. Date of termination of salary, pay, or compensation ___ __ __ . 
7. Are you totally disabled for useful and efficien t service as contemplated hy t ho provi~ions or section ;) of 
th e act of May 22, 1920 L ___ ______ _______ ___ ___ _____ _________ __ __ ___ __ ___ ____ ____ ____ ____ ___ ____ ___ ___ _______ ___ ____ _____ __ _ _ 
8. Date of commencement of disability ______ _ 
9. Nature and extent of disabilit y _____________ _ 
10. Cause of disability and h ow incurred ______ __ ___________ _____ __ _____ __ ___ __ ______ ___ __ __________ __ ______ ____ _____ _________ _ _ 
~ -- --- -.- --- ----- --- --- ----- ----- -- ------- ---- ----- -- ------ -- ----------- ------ ------ - - - - - - -------- -------------- ----- -- ---- ---------- -
I:Q 
!ii .. . --- ---- ---- --- --------- --- ----- -- --- ----- ------ --- --------------------- ------------- --------- - -- --------- ------- --- -------- --- -- -
:J 
::; ] 1. H ave you received or made application for compensation under the provisions of the act of Sep tembe1· 7, 
~ 1916, entitled " An act to provide compensation for employees of the United States suffering injuries § while in the performance of their duties, and for other purposes." __________ ____ ____ 12. If so, state the 
~ compensation received and the period involved, including date of incurrence of injury ______ __ ___ ____ ___ __ _ 
- '"1--
13. Here name all departments, branches, or independent offices of the Government in which you have been 
employed, and show period of service in each. 
BEGINNING- ENDING-
DEPARTMENT, BRANCH, OR INDEPENDENT OFFICE 
----- ---- - --- --- ---- ---- _ l'vfo~~- Day Year _ Month I D ay Year 
------------------------------------------------------------------------------ -- 1-------------- -------------- -------------- ----------- ---:------
I 
-------------------- - ----------------- - -------- -- ------ - - - - - -- ----- - - - -- - -- - ---- r-- - --- ---- -- - - - ---- -- ------ - - --- - -- ------ - - - - -- ----- -- - ' - - - - -
---- --- ------ ----- ---- -- -------- ---- --------------------- ------ --- --- ------- ---- I - - - -- -- -- - - - - - ~ -- - - - - - --- -- -- --- --- -------- -- -- ---------- --- -- -.. --- -- - - .. -------- -- -- -
------------------------------------------------- -------------------------------11-------------- -- -----------_i ___ -- --------- -------- ----- - ~ - - -- ------- -- - --- -------- --·· 
lr I ' ~~~~~~~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~:~~~~~~~~~ ~~~~~~~~~~~~I~~~~~~ : ~~:~~J~ ~~~~~~~~~~ ~t~~~~~~:: : _ :L::: ::~::~: : : 
14. State basic salary, pay, or compensation covering at least the last ten years of actual ser·vice, and whether 
on annual, monthly, daily, hourly, or piecework basis. Do not include bonuses, allowances, overtime 
pay, nor salary, pay, or compensation given in additionito the base pay of the positions as fixed by 
law or regulation. 
BEGINNING-
I 
ENDING- RATE I COMPUTATI ON 
---~----,~--- PER-
Month , . Dny I Year 1\·!onth Day 1 Ycnr Dollars I Cents . Chl ima ill mu;t not usc t l:i' col umn I I I ~--j ' ,_ ____ __ I 
I • ' I 
15. Here give descriptive title of the position in which you were last employed, whether as railway postal 
clerk, mechanic, city or rural letter carrier, post office clerk, departmental clerk, or in other capacity 
16. Is this position in the classified or in the unclassified civil service of the United States~ (State par-
ticulars.) __ ____ _____ __ - - ~ ____ ____ .. ____ ___ ____ _____ ____ ___ _____ ____________ _____ ________ __ ____ ____ ___ ___ __ ___ __ __ ___ ___ ____ ________ __ _ 
17. Have you been on leave of absence for any period in excess of six months~ -------------- --- ------ -- -- ----- -- _ 
18. If so, state particulars ___ __ _________ ___ ____ ____ __ _______ __________ ______ ____ __________ __ ______ ______ __ ___ __ ___ ____ ___ ____ ___ .. _ . . 
Write nothing below this line 
I 
I [ 
Write nothing above tills line 
19. Has 2·} per cent been deducted from your basic salary, pay, or compensation on account of all service 
rendered since August 1, 1920 ~ 
20. Have you ever served in the Army, Navy, Marine Corps, or Coast Guard of the United States~ 
21. If so, state your nmk and the arm in which you served, giving full period 
of service ___ __ . ____ ___ ___ __ ___ _______ __ ___ ---·· ___ . _ . __ __ ___ _____ __ __ ._____ __ ____ __ _____ __ ___ _____ _____________ ___ __ ________ ________ _ 
22. Are you in receipt of pension under n.ny law ?o 23. If so, give the number of your 
pension certificate ___ ___ ___ ------···-- ---_____ ·· ----- ______ ______ __ _____ ___ __ ___ _______ -------·· -__ .. ___ __ ______ __ ______ _____ _____ _ 
24. Are you in receipt of or have you applied for compensation und er the War Risk Insurance AcP _______ ____ _ 
25. If so, give the number of your claim -------- --------- ---- --- -- ------ ---- -- ---- ·-· ·-- ·------ ----- ------ -------- --------------- -
I hereby make application for retirement on annuity as provided in section 5 of the act of May 22, 1920, 
on account of the total disability for useful and efficient service described herein, incurred in the civil service 
of the United States, and not due to vicious habits, intemperance, or willful misconduct on my part. 
(Signature of first witnes~) (Signature of clai mant in fuJI) 
(Address of first witness) (Arldrrss of claimant) 
(Signature of second witness) 
(Address of sccondlwitness) 
Subscribed and sworn to before me this __ __ _____ ______ clay of ____ ______ ____________ __ _____ __ __ _____ _ , 192 , and I 
hereby certify that the contents of the above applic~"tion were fully made known and explained to the 




CERTIFICATE OF HEAD OF DEPARTMENT, BRANCH, OR INDEPENDENT OFFICE 
1. Full name of claimant __ ____ ___ . ______ __ _____ ____ ___________ . __ _ . __ ___ ______ . __ __ ___ ______ __ . __ __ ____ . ___ __ . _____ ____ ________ _____ _ 
2. Date of birth_____ __ ___ _ .. _ _ _ _ __ _ . __ __________ ___ ___ __ ______ __________________ __________ _ .. .. ______________ ____ --· ____ _______ __ __ ____ _ 
3. Date of commencement of ser vice in this department, branch, or independent office __ ___________ ______ __ ______ _ 
4. Date of termination of salary, pa.y, or compensation ________________ ____ _____ ______ ____________ _ -- -- -- ---- ---- -- -- -- --- -. 
:). Descriptive title of tho position in which the clu.imnnt wus last employed, whether us railway posta l 
el erk, mechanic, city or ruml letter carrier, post office clerk, departmental clerk, Ol' in other capacity 
G. Is this position in the classified or in the unclassified civil service of the United States~ (State par-
ticulars.) ______________ _ ------------------------------------------ ___ .. .. .. ____ . ______ ______ .. _______ ____________ __ _________ __ --- ----- . -
7. Complete schedule o-f employment in this department, branch, or independent office. (State compen-
sation for at least the last ten years of act1wl service, and whether on an annual, monthly, llaily, hourly, 
or piecework basis. Do not include bonuses, allowances, overtime pay, nor Sttlary, pt1,y, or compensation 
given in addition to the base pay of the positions as fLXed by law or regulation.) 
BEGINNING- ENDI NG- HATE I 
OEP ARTMEN'I', BRANCfl , OR I 
I NDEPENDENT OFFICE I I ----- I PER-
------------~--1 1 -M-or_•t_h_ l _ _ n_a,_·_, __ ~:r _____ 1:~o~~~ -- __ ~)ny Ye~~--- ~~ ~_':_ __ 1 _:~ i- -! , 1 , r: 1 
- . ------------------- . -- -------. ------ ----- ---- ' ,-- -------- ---- ~ --- ------ --- ----- -- -- ----- ----------- ---·----------... ------- -------1,--------- ---, ------!---- ---------- --
I I ' :· I I 
8. Has 2-~- per cent been deducted from the claimant's basic salary, pay, or compen;;ation on account of 
the foregoing service renderecl since August 1, 1920~ 
0. If so, give aggregate deductions ---------------------------- ---- --------------------------- ---------------------------- ___ ___ _ 
10. Has the claimant been on letwc of absence for any period in excess of six months? __ ___ _______ ____ __ ____ ________ _ 
11. If so, state particulars __ _______ _____ ______________ __ __ ___ ____________ ____________ ____ ____________ __________ _____ _______________ __ _ 
Tms I S TO CERTIFY that the foregoing statement, hn.sed on the official records of this office, is correct, 
and that to the best of my knowledge and belief the cbimant who executed the attached applicn.tion for 
retirement on account of total J isability under the provisions of sectiOn 5 of the act of May 22, 1920, is 
------------------------------------ disabled for useful and efficient service. 
(Partial l y or totally) 
(Signature) 
(Official title) 
(D:~te) (Department, branch, or independent office) 
Write n ot hing below this line 
I I 
J!EPAJlTMENT OF THE IN~,RIOR 
BURE AU OF PENSIONS 
Form 3•R la Cia~ No. R ---------- ----------
WRITE NOTHING ;\BOVE TillS LJNE. 
- - - - - ------- - - - --- ---
APPLICATION FOR ANNUITY 
(Act of May 22, 1920, as amended by the Act of September 22, 1922.) 
1. Full name of claimant ___________ __ ______ ___________________________ _________ _____________________ _______________________________ _ 
2 . A.ddress ________ . ___ _____ ___ ------------ _ -----------_____ --- ---- ---- ------------------------ ---- --------------------------------- _____ _ 
3. Date of birth------ --------------- -- ------- --- -- --- ------ --------- --------------- -------- 4 .. A.ge --- ----- ----------------years . 
o. Date of entrance into the cil'il service of the United States ---- ---------------------- -- ·---- ----- ·-- ------------------ · 
6. Date of separation from the civil service of the United States --- ---------------------- -- --- ------ --- -------------------
7. Date to which last paid for services rendered ------------------------- · -- --·------ -- -- ---------- --------------------------
8. State whether separation from the service was l'oluntary or inl'ohmtary -------- ----------------------- -----------
1£ involuntarily separated give reasons therefor -------------- -------- ----------------------· ---------------------------
9. Have you been reemployed in any position under the Gol'ernment since your alleged separation from 
the seni.ce ~ __ __ ____ ___ __ _____ If so, state particulars ____ ____ ___ ___ ___________ ___________________ .. ____________________ _ 
10. Do you elect to receive deferred annuity as provided in section 1 of the Act of September 22, 1922, or 
to receive immediate annuity as provided in section 2 of said Act~ -------------------------------------------- --
11. Descriptive title of the position in which you were last employed, whether as a railway postal clerk, 
mechanic, city or rural letter caiTier, post-office clerk, departmental clerk, or in other capacity ________ _ 
12. Is this position in the classified or in the unclassified civil service of the United States~ (State par-
ticulars.) ____ ___ ____ ______ ____ __ ____________ ________ __________ _______ ___ ___________________ _________ ____ ____ __ _____________________ _ 
13. Has 2! per cent been deducted from your basic salary, pay, or compensation on account of all serviee 
rendered sinee August 1, 1920 ~ ----------------------------------------- ----------------------------------------------------
14. Have you received or made applieation for refund of the amount deducted since August 1, 1920, from 
your salary, pay, or compensation under the provisions of section 8 of the Act of May 22, 1920 ~ _________ _ 
15. Have you been on leave of absence for any period in excess of six months~ - --------------- ---------------------
16. If so, state particulars -------------------------- ___________________ _________ ____ _______ _____________ _____ _____ ________________ ___ _ 
17. Have you ever served in the Army, Navy, Marine Corps, or Coast Guard of the United States~ --· ---------- --
18. If so, state your rank and the arm in which you served, giving full period of service ---------------------------
19. Are you in receipt of pension under any law? ____________ ______ 20. If so, give the number of your pen-
sion certificate ------------------------------------
21. Are you in receipt of or have you applied for compensation under the War Risk Insurance Act ~ 
------------------ 22. If so, give the number of your claim ----- ----------------------------
23. Have you received or made application for compensation under the provisions of the Act of September 
7, 1916, entitled "An Act to provide compensation for employees of the United States suffering in-
juries while in the performance of their duties, and for other purposes ~" __________________ 24. If so, 
state the compensation received and th e period involved including date of incurrence of injury ________ _ 
6 - (1658 (OYER) 
APPLICATION-Continued. 
25. Here name all departments, branches, or independent offices of the Government in which you have been 
employed, and show period of service in each. 
BEGINNING- ENDING-
DEPARTMENT, BRANCH, OR INDEPENDENT OFFICE. 
Day. I !.[onth. Year. 
- - ---- ----------- - ---- --II- Month. ~ ~ Year. 
·••••···•·•·····•••· ········:·::·.··: ·:.·••·•····•···•·•··· ::.·:···••····• ·•••••••·•·•·•• :. ••··•••••· .::.:: :•.: •. •·• ··•·••··· •.::•.1 ·••·· .• ~~~~~~~~ ~ ~ ~ ~~~~~~~~ ~~ ~~~~~~ ~~~ ~ ~~ ~~~ ~ ~ ~~~ ~~~~~~~ ~ ~~ ~ ~~ ~~~~~~~~~~~~~~~~~~ ~~~ ~~~~~ ~~~ ~~ ~: :~~:~~ :~ :~ ~ ~ ::~:~:~~~ ~::~: :::~~~~:~ :~~~:~: ~:~:~:~~::: :~::~:~~:t::~~~:~~~~:: 
. I 
26. State basic salary, pay, or compensation covering at least the last ten years of actual service, and whether 
on annual, monthly, daily, hourly, or piecework basis, Do not include bonuses, allowances, overt1me 
pay, nor salary, pay, or compensation given in addition. to the base pay of the positions as fixed by 
law or regulation: 
BEGINNING- ENDING- RATE. COMPUTATION . 
PER-
Month. Day. Year. Month . Day. Year. Dollars. Cents. Claimants must not use this column. 
-------- - ----11------1--- -----11·----1---1·------11-~---------.----
I make the foregoing statements as my claim for annuity under the provisions of the Act of May 22, 1920, 
ns amended by the Act of September 22, 1922. 
.. 
c 
;:;. --- ------ -------------- ------ -- ------- ----- -- -- -- --- -----------
~ (.\..ddress o!flrst wi tuc:is.) 
., 
§ ---- --------------------------------- - -- - --------- --------- ----(Signature of second wiln.,;>.) 
e --- ---------------------- -- - -- ---- ----------- --- ----------- --- -
"' .... 
(Address of second witness. ) 
(Signature of cla imant in full .' 
(Address of claimant. ) 
Subscribed and sworn to before me this ------------------------ day of ___________ _______________________________ , 192 , 
and I hereby certify that the contents of the above application were fully made known and explained to 
the claimant before swearing. 
(Signature.) 
(SE.\L.] 
G-6658 ( 0 tficiul character.) 
'WRI'!I'E NOTHING BELOW THIS LINE. 
I 
I [ 
WRITE NOTHING ABOVE TmS LlNE. 
CERTIFICATE OF HEAD OF DEPARTMENT, BRANCH, OR INDEPENDENT OFFICE. 
1. Full name of claimant ________________ ____ ·---------- ·-- __________________ ___ ____ _____ ··-----------_________________ ___ ____ _______ _ 
2 . Date of birth - - ----- - ------------------- -- - ---- - - -- - - - -- - - -- -- - - - - - - ------ - - -- ~ -------- 3. Age ------------------------ years 
4. Date of commencement of service in this department, branch , or independent office ----------------- ----------
5. Date of separation from the civil service of the United States ------------------------- ---------------------- -- ------
6. Date to which last paid for services rendered ---------- ------ ----- ----------------- ------------------------------ ----------
7. State whether separation from the service was voluntary or involuntary -- --------------- --- --------------------- -
If in 'ohm tarily separated give reasons therefor ________________ ______ ------------------------- ___ _________ _____ _______ _ 
R. Descrip tive title of the position in which the claimant was last employed, whether as railway postnl 
derk, mechanic, cjty or rural letter carrier, post office clerk, departmental clerk, or in other capacity . 
0. Is this position in the classified or in the unclassified civil service of the United States ~ (State par-
ticulars) __________ ___ _______ ___ ----------------------------- __ -- ---------- ________ _______ ___ _____ ________ ___ ______ _____ __ ____ ____ _ _ 
10. Has 2~ per cent been deducted from the claimant 's hasie salary, pay, or compensation on account of 
all seryice rendered since August 1, 1920 ~ _________ ___ _______ __ ----- ----------------------------- ---- -- · _______________ _ 
11. If so, give aggregate deductions _________________ _______ ____ __ ________ ______ _________ ______ _________ ____ __ ____________ _________ _ 
12 . Has the claimant made application for the nmonnt of deductions or for any part thereof ~ ____ _____ ___ ______ _ 
13. Has the claimant been on leave of absence for an_'.- period in ,excet;s of six months~ ---------------------------
14. If so, state p ar ticulnrs ______________ __ _ ------------- __________ __ __ ___ ____________ ______________ ___ ___ ____ ________ __ _____ __ _ : __ ___ _ 
15. Complete schedule of employment in this department, branch, or independent office. (State compen-
St'ction for at least the last 10 years of a.ctttal serv-ice, and whether on an annual, monthly, daily, hourly, 
or piecework basis. Do not i nclttde bonuses, allowances, overtime pay, nor salary , pay, or compensa-
tion given in addition to the base pay of the positions as fixed by law or regulation.) 
1---· BEGIN~lNG-::_ _ _ _ [I END ING- I R .~TE . 
PER-' I ,- ----,----,----- -1 I 
I :Month . I Day. Y~a r. ~ifonth. Day. Year . Dollars . Cen ts. 
---- ---------11 -----[--------
----- ------------------------------- ______ ___ __ ! ___ __ ___ ______ ___ _ ----- --- ------- ---- --- -- ------------------------ -------------- --------- --- -- ------ --------------
: :::. : •. ••• •. .•• . . II•·· ••.. ••  •• ••• J . . ] ••••• •• ..• • • •• . : .•••••••• • •• • . ••. • I . . 
:••••••••••• ••••• ••••• •·•••••• ·•••••• •••• · ·••••
1
••··•••·•• •· ••••:• .:•::••• ••••• •• ••• • • ~~···••••••••••:•·•• •: ••·•••••••••••••·1•••••••••• ••••••••1•••••••••:•••• 
This is to certify that the foregoing statement based on the official records of this office is correct, and 
that to the best .of my knowledge and belief the claimant who executed the attached application for annuity 
under the provisions of the Act of May 22, 1920, ns amended by the Act of September 22. 1q22 , is jus tly 
entitled to the benefits of said act. 
(Signature. ) 
(Official title. ) 
(Dep:>rtment, branch, or independe-nt o tlica .) 
THE ACT OF SEPTEMBER 22, 1922. 
The Act of September 22, 1922, provides in part fl.t< foHows: 
SECTION l. That any employee fifty-five years of age or over to whom the Act of May 22, 1920, applies, vrho shall have served for 
a total period of not less than fifteen years and who, before reaching the retirement age as fixed in section 1 of said Act shall become 
involuntarily separated from the service, unless removed for cause on charges of misconduct or delinquency prefened a,o-ainst him, shall 
be granted an annuity certificate in the manner provided in section 7 of said Act which will entitle said employee, upon reaching l'etire-
ment age, to an annuity as provided in section 2 thereof equal to the annuity he would have recehced upon such separation from the 
service had he been of fnll retirement age: Provided, That the deductions made under the provisions of section 8 of said Act of 1-Iay 22, 
1920, from such employee's salary, pay, or compensation prior to separation from the·service shall remain in the "civil service retire-
ment and disability fund" subject to the provisions of section 11 of said Act governing the return of deductions in the case of a deceased 
annuitant or employee. 
SEc . 2. That a.ny employee coming within the provisions of section l of this Act shall haYe the right to apply for an immediate 
annuity in lieu of deferred annuity at the age of retirement; and if otherwise entitled , such immediate annuity shall be granted under 
rhe following conditions: 
If the employee is eligible for retirement upon reaching the age of seventy yeaJ·s, his immediate annuity is to be found by multi-
plying the annuity which he would receive were he then seventy years of age by th e decimal 0.951945 raised to a power the exponent 
of which is the number of years his age at such separation from the service is lees than seventy years. 
For mechanics, city and rural letter carriers, and post-office clerb , who aTe eligible for retirement at sixty-five years of age, the 
immediate annuity is found by deducting 47/900 of the annuity he would receive were he then SL'\ty-five years of age for each year his 
age at such separation is less than sixty-five years. 
For railway postal clerks, who are eligible for retirement at sixty-two years of age, the immediate annuity is to be found by deduct-
ing 4i/630 of the annuity he would receive were he thim sixty-two years of age for each year his age at separ!j,tion is less than sixty-two 
years. 
For the purpose of computing annuities as provided in this section fractional parts of a year in resped to the age of the applicant 
ehall be disregarded. 
SEc. 3. That in case such former employee be reemployed by the Government in a position affected by the provisions of the Act 
of 111ay 22, 1920, the annuity certificate issued under the provisions of this Act shall be canceled and all rights and benefits under this 
Act shall terminate from and ·after the date of such reemployment. 
SEc. 4. That this Act shall include former employees coming within the provisions of the Act of l\1ay 22, 1920, who have been 
separated from the service subsequent to August 20, 1920, under the conditions defined in section 1 hereof: Provided, That in the case 
of an employee who has withdrawn from the " civil service retirement and disability nmd" his deductions under the provisions of section 
ll of the Act of May 22, 1920, such employee shall be required to return the amount so withdrawn with interest compounded at the rate 
of 4 per centum per annum before lie shall be entitled to the benefi ts of t lris Act. ·• ·" * 
INSTRUCTIONS IN REGARD TO EXECUTING APPLICATION. 
This application should be filled out, witnessed, subscribed, and sworn to before some officer authorized 
to administer oaths for general purposes . If such officer is not required by law to have and use a seal, his 
officia.l cha.racter, signature, and term of office must be certified by the proper State, county, or city officer 
under his official seal unless a certificate has already been filed in the Bureau of Pensions for general reference. 
After execution th,e application should be forwarded to the head of the department or independent 
establishment of the Government where the claimant was last employed for completion of the certificate on 
the third page hereof. This certificate must, in the case of the Executive departments, be made by the head 
of the department or by" one of the assistant heads, a.nd in the cn.se of an independent establishment of the 
Government, not within the jurisdiction of a department., the certificate must be made by the head or the 
acting head of such establishment. A chief of a division or the head of a bureau is n ot recognized as having 
authority to sign the certificate. 
Questions must be answered in full and the answers written in ink, or preferably be typewritten. When 
the application is completed it should be forwarded by the head of the department or independent establish-
ment concerned to the Commissioner of Pensions, Washington, D . C. 6-osos 
I r 
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passes. It is being strongly argued that the annuity should 
be $1200 per annum at a maximum. Whether this will pass or 
not remains to be seen. 
(7) Salary Deductions 
When the Act of 1920 was first passed one of the 
provisions?~ was: "That beginning on the first day of the third 
month next following the passage of this act and monthly there-
after there shall be deducted and withheld from the basic salary, 
pay, or compensation of each employee to whom this act applies, 
a sum equal to 2-1/2 per cent of such employee's basic salary, 
pay, or compensation •••..••. and said sums shall be transferred 
on the books of the Treasury Department to the credit of a special 
fund to be known as "the civil service retirement and disability 
fund'·', and said fund is hereby appropriated for the payment of 
annuities, refunds, and allowances as provided in this act." 
And in Par. 2. "The Secretary of the Treasury is hereby 
directed to invest from time to time, in interest-bearing secur-
ities of the United States, such portions of the "civil-service II . 
retirement and disability fund, hereby created, as in his judg-
ment may not be immediately required for the payment of annuities, 
refunds, and allowances as herein provided, and the income de-
rived from such investments shall constitute a part of said fund 
for the purpose of paying annuities and of carrying out the pro-
visions of this act." 
In other words, ever since this Act became a law, 
every employee has had a certain sum deducted from his pay each 
month which sum is deposited in the u. S. Treasury in a retire-
ment fund. The men that were able to retire very soon after 
the Act went into effect did so without contributing anything 
toward this fund. To them the annuity comes as a real pension. 
To the y:ounger men and women, who still have a number of years 
to work before they retire, the Act functions as a sort of com-
pulsory old age insu~ance. The monthly deductions can be con-
sidered as a kind of premium so, when the time does come for 
them to be separated from the service, they can feel that the 
annuity is not an outright gift, not a charity, but something 
that they themselves helped pay for. 
(8) Salary Refunds 
Of course, there are many people at the Arsenal at 
present who probably will not be there fifteen or twenty years 
from now and yet will be too young to come under the Retirement 
Act. In case they resign, or are discharged, for any reason 
whatever, they do not lose the monthly contribution that was 
·~ Sec. VIII. 
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CLAIM No. R 
APPLICATION FOR REFUND 
ACT OF MAY 22, 1920 
STATE OF ________ ------------------------ -------------------- 1 
CoUNTY oF________________________ __________ ___ _______ ______ 
88
: 
On this ---~----- ------ --- - -- ------ day of ______________________________ , 192 , personally appeared before me, 
the undersigned official ______ __ ____ _______ _____ __ __ __ ___ ___ ______________ ___ __ ___________ _____ ______ ____ ~ ----- -----------------------, 
(Name of claimant) 
born __ _____ __________________________ ,who being duly sworn makes the following declaration ill order to obtain 
payment of the amount deducted from his (or her) basic salary, pay, or compensation under the 
provisions of the Act of May 22, 1920, and the accrued interest credit~~~~ . his (or her) account. 
That he is the identical person who was last employed as -----------------------------------------------------
--------------------------------------------------------------(sb.i~ ;.;-siti~;)------------------ --------------------------------------------
m ------------------------------------------------------------------------------------------------------------------ __ .____ _: ____________ _ 
(Department, brancb, or independent office) 
at __________ ______ -------------------- ----------------------------------------------------------------------__ ---______________________ _ 
(Location) 
until ---------------------------------------, 192 , when he became absolutely separated from the civil service 
(Last day in service) 
<>f the United States because*--------------------------------------------------------------------------------------~----------
That he has not heretofore been paid refund except as follows: 
(Here state department, brancb, or independent office 
wbere employed when deductions which bave been refunded were made) 
(Applicant's sig>;~ature in full. See paragraph 2 of General Instructions, page 5) 
(Applicant's address in full) 
Subscribed and sworn to before me this .. ------------------------- day Qf ____ __________________________ , 192 , 
and I hereby certify that the contents of the above declaration were fully made known and explained 





(Post office address of officer) 
*State whether separation was because of resignation, dismissal, or for other cause . (If separated because of having 
attained retirement ~>ge, state number of years in Government service.) 
a:;:;r APPLICANT MUST FILL OUT THIS PAGE ONLY 
Read Carefully Instructions on Page 5. 
-/b7-
TRIPLICATE Page 2 
J CERTIFICATE OF ADMINISTRATIVE OFFICER J 
Tms IS TO CERTIFY that ______ ------------------_____ -------------------------__________ __ ____ ___ __ _________________ ___ ____ , 
(Full name of employee must be shown. See paragraph 14 o! General Instructions, page 5) 
born _____ __ _____ ________ _________ , applicant for refund under the provisions of the Act of May 22, 1920, is the 
identical person who was last employed as ------------------------------------------------------------------------------------
estate position) 
In __ __ __________________________________ _______ ------------------------------------ ________________ __ ______________ ___________________ ____ __ __ _ 
(Department, branch, or Independent office) 
at __________________________________________ ---_ ----------------- ___ ---_ --------------- ______ ---__ ---___________________________________ ____ __ _ 
(Location) 
until _________ ________________________________ , 192 , when he became absolutely separated from the civil service 
(Last day in service) 
of the United States because of ----------------------------------------------------------------------------------------------------
That the following is a statement showing the actual deductions for the "civil service retirement 
and disability fund" made from the basic salary, pay, or compensation earned by the applicant during 
each :fiscal year: 







Month Dau Year 
DEDUCTIONS FOR 
RETIREMENT FUND 
Dollars Cenl8 Dollars 
TOTAL 
Cenl8 Dollars Cents 
June 30, 1!l2L __ ------------ _______ _ ------------ ------------ ______ __ ------------ -------------- ________ -------------- ________ -------------- ______ _ .. 
June 30, 1922 ___ ------------ ____ ___ . ------------ ------------ ____ ___ _ ------------ -------------- -------- ---------------------- ----------------------
June 30, 1923 ___ ------------ ____ ____ ------------ ------------ -------- ------------ -------------- -------- -------------- -------- ----------------- -----
June 30, 1924 ___ ------------ ____ ____ ------------ ------------ ________ ------------ -------------- ________ -------- ------ _______ _ -------------- _______ _ 
June 30, 1925 ___ ------------ __ __ ____ ------------ -------------------- ------------ ---------- ---- -------- -------------- -------- -------------- ____ ___ _ 
June 30, 1926 ___ ------------ _______ _ ------------ -------------------------------- -------------- -------- -------------- ----· ··-- -------------- --------
June 30, 1927 ___ ------------ ___ ___ __ --------- ------------ -------- ------------ ------ ---------------- ---------------------- ---------- ________ _ 
TOTAL ----------------------------------- ------------ ------------------- - --- ------- - ------------- - -- ----. -------------- - ---- - - ---------- ---- --------
That above schedule includes service in ------------------------------------------ ------------------------------------
(Department, branch, or independent office) 
from -------------------------------- to -------------------------------- and deductions of$ __________________ (not refunded) 
as shown on abstract certified by --------------------------------------------------------------- ·----------------------- ---------(Department, branch, or independent office) 
That during the time covered by this application the employee was absolutely separated from the 
civil service for the following period or periods: ------------------- - -------- - --- --- - -----------------~------------------------
That prior certification, if any, has been made under name of--------------------------------------------------
csee paragraph 11 of General Instructions, page 5) 
That the foregoing statement based on the official records of this office is correct, and that, to 
the best of my knowledge and belief, the applicant for refund under the provisions of the Act of May 
22, 1920, herein named, IS justly entitled to the refund claimed. . 















(Department, branch, or independent office) 
THE SPACE BELOW IS RESERVED FOR THE BUREAU OF PENSIONS 
Prior refund ( s) paid _________ ------------------_____________________ ___ _______________ __ __ __ ____ .. ____ ___ _____ __ __ _____ _______ _ _ 
(Check number and date) 
________ _ -____ _____ ____ ___ __ __ _______ ______ ___ _____ _ ___ __ __ ____ _ Redeposit ( s) __ ______________ __ ------------------- ___________ __ __ ________ .. 
(C. D . and date) 
Paid by Disbursing Clerk for payment of pensions by Check No. and date ----------------------------------- ---- · 
for $ ____ ___ __ ____ __ __ _ , on Treasurer of the United States in favor of payee named above. 








DUPLICATE _ Page 4 
1 ) CERTIFICATE OF ADMINISTRATIVE OFFICER 
THIS IS TO CERTIFY that ------------------ ______ __ _ ----- ---- --- -- --- ---- ~ --------- ---- ------ __ __ ---------------------------, 
(Full name of employee must be shown. See paragraph 14 of Genera! Instructions, page 5) 
born ____ __________ ___ ____ __ ______ , applicant for refund under the provisions of the Act of M ay 22, 1920, is the 
identical person who was last employed as ------ -- ------------------------------------- ----- -- -- ____________ __ __ __ ___ ____ ____ _ 
(Statepogition) 
Ill __ ___ ____ __ - -- --- - --------- --------- --------- - ------- - - - ------ - --------- --------- - --------- ---- --- -- - - - - - --------- - -------- - -- -- --- - ---------
• (Department, branch, or independent office) 
at ___ __ _____ ________ __ -------------------------------------------------------------------------------- ---------- ---- -- ------------- ------------
(Location) 
until __ ____ ____ ___ _______ _____________________ , 192 , when he became absolutely separated from the civil service 
(Last day in service) 
of the United States because of ------------------------------------------------------ _____________ ______ ---------------------------
f;i That the following is a statement showing the actual deductions for the "civil service retirement 
~ and disability fund" made from the basic salary, pay, or compensation earned by the applicant during 








PENSION BUREAU WILL FILL THESE COLUMNS 
INTEREST AT 4% PER 
ANNUM COMPOUNDED TOTAL 
Cents Dollar> ::( Month Dav Y ear Month Dav Year Dollars Cer.~s I Dollars E I Cents ~ ~ :: :~: : :~: :=:::=:::: _-: ::_ ::=::-=::: ·::::_ ·:::: :- ::::::- ::= -::--:: --- 1---= - --- -1_::::: ::-:- :::: : 
O June 30, 1924 ___ -------------------- ------------ ------------ -------- ------------ -------------- -------- -------------- -------- -------------- _______ _ 
~ June 30, 1925 ___ ------------ ____ ____ ------------ ------------ -------------------- ------ -------- ___ ______ __ ____ _______ ______________________ _______ _ 
~ ~~:=~: : ::; -__ ::·---:_ : -- --- -~--- _ -- [_ -_: ::::_ ::::- __ :·]=~ ---:: _:: -:= _:::_: :·:: :: 
~ That above schedule includes service in --------------------------------- ---------------------------------------------~ (Department, branch, or independent office) 












as shown on abstract certified by ----------------------- ____ ------------------------------------------------------------ __ _____ _ _ 
· (Department, branch, or independent office) 
That during the time covered by this application the employee was absolutely separated from the 
civil service for the following period or periods: ---------- ------ ------------------------ --- ---- ------------- ------------------
That prior certification, if any, has been made under name of --------------------------------------------------
(See paragraph 11 of General Instructions, page 5) ~ 
ll. That the foregoing statement based on the official records of this office is correct, and that to ~ the best of my knowledge and belief, the applicant for refund under the .provisions of the Act of May ~ 22, 1920, herein named, IS justly entitled to the refund claimed. 
~ Countersigned: -------------- ----------------------, 192 >: _, z 0 
~ 
z 









(Offioial t itle) 
(Department, branch, or independent office) 
I Page 5 r 
GENERAL INSTRUCTIONS 
To THE APPLICANT: 
1. The application should be executed before some 0fficer authorized to administer oaths for general purposes, or 
may be executed before any administrative officer of the Government who is authorized· by statute or regulation to execute 
documents in connection with D epartmental matters. 
2. Sign your name in full, letter for letter, as it appeared on the rolls of the office where employed. In the case of 
a woman who has married since entrance into the service, both the maiden name and the name since marriage must be 
signed. If applicant cannot write, signature by mark must be attested by at least one witness who can write, giving 
address. 
3. Applications must be filled in with ink, or preferably be typewritten. Signatures and addresses must be legibly 
written, and it is recommended that in addition to the written signature the name of the applicant be also printed or 
typewritten. 
4. Checks will not be mailed in care of another person, a firm or a corporation. Give full and complete local post 
office address to which you desire your check mailed. 
5. After execution the application must be forwarded to the head of the department, branch, or independent office 
where last employed, that the required certificate may be furnished and the application transmitted to the Commissioner 
o(Pensions, Washington, D. C. . 
To THE ADMINISTRATIVE OFFICER: 
6. The original certificate of the administrative officer on page 6 hereof may be prepared and signed by any officer 
who has custody of official records showing deductions from the employee's basic salary, pay, or compensation, . but the 
certificate must be countersigned by the head of the department or by one of the assistant heads, and in the case of a 
branch or independent office of the Government not within the jurisdiction of an executive department it may be counter-
signed by the head or acting head of such branch or independent office. The authority to countersign, however, may be 
delegated by the head of the department or independent establishment to some other officer or officers, provided the 
person so designated files with the Commissioner of Pensions a duly authenticated certificate showing his authority to 
.act. The Commissioner may in his judgment, limit the number of persons designated in each department or independent 
establishment. 
7. The duplicate and triplicate certificates on pages 4 and 2 hereof should be prepared but not signed by the certifying 
officer and then forwarded with the o1ignal to the countersigning officer. The latter will complete the certificates, sign-
ing the orignal only, will r~tain the duplicate, and· forward the original and triplicate to the Commissioner of Pensions. 
The names and tiiles of the certifying and countersigning officers should be typed, stamped, or copied in the proper 
spaces on the duplicate and triplicate copies • . 
. . . ' . 
8. A statement showing the actual amount deducted for the "civil service retirement and disability fund" from the 
basic salary, pay, or compensation earned during each fiscal year will be required in every case whether the employee's 
compensation is now, or has been since August 1, 1920, on an annual, monthly, daily, hourly, or piecework basis. 
9. The statement showing deductions must under no circumstances include the interest due thereon. The duty of 
computing interestdevolves upon the Bureau of Pensions. 
10. If the spaces provided for tabulation in the certificate are not sufficient, a complete statement on a separate 
sheet should be prepared, properly certified, and attached to the certificate. 
11. Should the records show that the claimant has previously filed an application for refund, the additional appli-
cation should be so noted, giving the exact name under which the prior application was certified. This will serve to 
prevent duplicate paym~nts and will enable this Bureau to consolidate all applications filed by the same individual. 
12. Changes or erasures of dates or amounts in. the schedule must be certified by the certifying or countersigning 
officer. It is r ecommended . that alterations be properly noted and certified on the left hand margin of the certificate 
and that the following or similar form be used: 
Dates and deductions for fiscal year ---------------------------------------------
corrected to ------------ _______ __ ___ ---------------------
(Signed) ______ -------------------------------------------------
If however, the changes and erasures are too numerous to be satisfactorily certified by a side note, an entirely new certi-
ficate should be prepared, certified, and attached to the application. 
13. In case the claimant may have deposited or redeposited any amount under the provisions of Sections 10 or 11 
of the Act in order to receive credit for past .service rendered, such amount should not be included in the certificate of 
the administrative officer, but a notation to the effect that the former employee has made a deposit or redeposit will be 
helpful to the Retirement Division in settling the claim. 
14 . Initials, or abbreviation of Christian name cannot be accepted; both maiden and married name of a woman who 






ORIGINAL Page 6 c,.:;~.:.~C.l'tr.s . J CERTIFICATE OF ADMINISTRATIVE OFFICER J 
May 13, 1925 CLAIM N 0. R ----------
THIS IS TO CERTIFY that ------------------------------------------------------------------------ ______ ________ _____________ , 
(Full name or employee must be shown. See paragraph 14 or General Instructions, page 5) 
born _____ ____ __ ___ ______ _________ , applicant for refund under the provisions of the Act of May 22, 1920, is the 

















In --------------------------------------------------------------------------------- ---- -- ---------------------------·-- --------------- ---------(Department, branch, or independent office) 
at _________ --------------------------- _____________ __ ___________ __________ ______________________ -----------------____ ___________ _____ _________ _ 
(Locat ion) 
until _____ ____ _________ -----------------------, 192 , when he became absolutely separated from the civil service 
(Last day in service) 
of the United States because of ---------------------------- ________ - ------ - -- - - ----- ------ --- -- - - - - ------- -------- -- - - ---- --- ---- ~-
That the following is a statement showing the actual deductions for the "civil service retirement 
and disability fund" made from the basic salary, pay, or compensation earned by the applicant during 
each fiscal year: 
FISCAL YEAR 
ENDING- BEGINNING-




PENSION BUREAU WILL FILL THESE COLUMNS 
TOTAL 
t Month Day Year Month . Dav Y ear Dollars Cents Dollars Cents Dollars Cents 
tj June 30, 192L .. ___________ ___ __________________________________________________ -------------- ·------- -------------- ____ ____ -------------- --------
W June 30, 1922 ... ------------ ____ ___ . ------------ ------------ _____ __ _ ------------ -------------- ________ -------------- ____ __ __ -------------- -------· 
::r: 1-o June 30, 1923 ... ------------ ---·---- ------------ -------------------- ------------ ---------------------- ... , .c ... _____ - ------- ------------- - --------
~ June 30, 1924 ___ ------------ ________ ------------ ------------ ________ ------------ -------------- ________ -------------- ________ -------------- _______ _ 
Ul June 30, 1925 ... ------------ -------- ------------ ·----------- ... : .... ------------ --------·------ ~------ - -----~--- - ---- -------- -------------- _______ _ 
~ June 30, 1926 ... ------------ _______ _ ------------ ------------ ____________________ ---------------------- -------------- -------- -------------- --------









ToTAL_______ __ ------------------- . ------------------------------ -----------'- ---~ -------- _ _ -· --------- __ ________ ----------
That above schedule includes service in ------------------------------------------------------------------------------
·, · (Department, branch, or independent office) 
from -- ------------------------------ to ____________________ _: ___ ~------ and deductions of $ __________________ (not refunded) 
as shown on abstract certified by _______________________ ---------------------------------------------------------------- __ ___ ___ , 
(Department, branch, or Independent office) 
That during the time covered by this application the employee was absolutely separated from the ~ 




r- That prior certification, if any, has been made under name of --------------------------------------------------
~ . (See paragraph 11 or General Instructions, page 5) 
:E That the foregoing statement based on the official records of this office is correct, and that, to 
til the best of my knowledge and belief, the applicant for refund under the provisions of the Act of May 
























'-' §_ z --------------------------------------------------------------------a 
2 
0 
(Official title) (Department, branch, or independent office) 
THE SPACE BELOW IS RESERVED FOR THE BUREAU OF PENSIONS 
m Prior refund ( s) paid ____________ ________ __ __ ___ ___ ___ ___________________ _______________________________________________ _______ _ 
5 (Check number and date) 
1-o _ ___ _ _ ___ _ ___ ___ __ ________ _ ____ _ __ __ _______ __ _____ _ ___ ____ ____ _ Redeposit ( s) ----------------------------------_____________ _____________ _ 
·~ (C. D. and date) 
Paid by Disbursing Clerk for payment of pensions by Check No. and date ---- -----------------------------------
for $ ___ __ __ __ ______ ___ , on Treasurer of the United States in favor of payee named above. 
Examined by --------------------- and -- ------------------- Computed by -----------------·---- and 
I 
deducted from their pay. The ruling that applies to them is 
given on Page 128, Section XI. of Form No. 1294. It is: 
" ••.•.•. and in the case of any employee to whom 
this act applies who shall become absolutely 
separated from the service before becoming eli-
gible for retirement on an annuity, the total 
amount of deductions of salary, pay, or compen-
sation with accrued interest computed at the 
rate of four percentum per annum, compounded on 
June 30, of each fiscal year, shall, upon appli-
cation, be returned to such employee. " 
In the case that an employee resigns at any time, 
now that the Act has been in operation for six years, he is 
generally pleasantly surprised at the amount of the check that 
is sent him a few weeks later . Many forget that the deductions 
are due them with interest when they leave, so when they do get 
it, it is about as one man expressed it, "Just like getting money 
from home." 
The Civilian Personnel Sec t ion has other fUnctions 
besides those thus far touched upon. It has, for instance, the 
duty of safeguarding the lives and health of the employees. The 
welfare and recreation work also comes within their jurisdiction. 
This particular branch of the work is practically at a stand-still 
just now but, during the war,there was a recreation building erec-
ted for the use of the employees. In it were three restaurants 
besides rooms for dances and social gatherings. In the past there 
has been an annual field day and at least on two occasions there 
have been outings. All this work comes under the head of "welfare" 
and thus centers in this section. 
The negotiations regarding railroad and street-car 
transportation for the employees are also conducted from this 
office. During the war, when five-thousand people had to be 
provided for, this one item involved considerable time, thought, 
and study. 
The more intimate records of personnel such as complaints , 
transfers, investigation and recommendations as to discharges, as 
well as arranging and attending hearings granted to various com-
mittees, primarily concern this section. 
From the above outline of the scope of the work 
covered, it can be seen that, to a great extent , the smooth 
working of the system as a whole is greatly dependent upon this 
section's proper func tion ing . From that viewpoint, the section 






If one reflects upon the matter, after following 
through the mass of detail presented in the previous pages, 
the thought will probably occur to him that the system seems 
to be rather complex for a plant of approximately three hun-
dred employees, which is about the number now engaged in work 
at the Arsenal. The criticism would be perhaps well taken if 
it were an establishment other than this. 
Here is a plant, a small one to be sure in the time 
of peace, but one that must be ready on extremely short notice 
to expand to a personnel of approximately 5000 employees. To 
follow work through in a plant of this latter size most assured-
ly requires a flexible, workable, comprehensive, and accurate 
system of control. This is furnished by the system that has 
just been explained. The skeleton crew, or nucleus for an en-
larged plant, uses this system every day they work. All con-
cerned are so familiar with the procedure in their respective 
departments that it comes as second nature and they would find 
it most difficult to "carry-on" without the use of this system 
or one of a similar type. With such familiarity, it is found 
that no matter how simple or how complex the things are, that 
are fabricated in the shops, parts are lost track of but very 
seldom. · 
To anticipate in every possible way the inevitable 
need for trained instructors, that would occur in case of sud-
den expansion due to a national emergency, the foremen are de-
liberately shifted each year to new positions in the shop. This 
gives them a backgrow1d of experience that is far more valuable , 
in the long run, · than is gained by keeping them in one place. 
This procedure, it will be noticed, is contrary to that followed 
in the ordinary commercial plant where the shop foremen, once 
chosen, are usually kept in the same place for years at a t~e. 
However, when the need does arise at the Arsenal, the 
small body of foremen with their wide shop experience are able 
to direct and instruct large numbers of new or "green" hands in 
the shortest possible time so that they are able to produce ef-
fectively and efficiently. So much for the seeming complexity 
as regards the personnel. 
Another view must not be lost sight of. The Arsenal 
is a government plant. One does not need to be told of the 
tremendous importance of taking every check and safeguard pos-
sible to preserve records of money spent . This is particularly 
169 
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importa.nt in or after war time when large numbers of men are 
either being hired or discharged. The yellow press, the 
demagogue, the cheap but numerous politicians, the Congressional 
investigating committees, and the dozen and one types of reform-
ers, all would be most deli ghted if they thought they would be 
able to discover any irregularities in the disbursing of the 
public's money. If for no other reason than safeguards taken 
in the way of producing and preserving many records of, and re-
ceipts for, money actually disbursed, the system is a most val-
uable one. 
In spite of a ll this, the question will occur i n the 
minds of many, if it is worth while in times of peace to have 
so much system, red-tape, and paper work in the matter of pur-
chases for instance. The same form is gone through with even 
if the total purchase doesn't amow1t to more than five cents. 
From that point of view, the purchase of supplies in small lots 
does seem to involve a tremendous amount of labor for what is 
bought. On the other hand, it must be remembered if the supplies 
were bought in peace time in large quantities, they would not be 
used up for a long , long while. · All the time that they are on 
h and they have to be taken care of, the inventory becomes unneces-
sarily high, the records of property accountability have to be 
kept up so, in the long run, it will undoubtedly be found cheaper 
to buy in small lots that are used up fairly rapidly than to buy 
in large quantities that simply t ake up room in the storehouse, 
and time in the mater ial control sect ions. 
Regardless of the size of any order that is routed 
through the plant, the procedure is exactly the same. A replace-
ment order whose value is five dollars is treated exactly the same 
way as is the order for a complete gun carriage. All the records 
are made and completed so that nothing is left to memory . If a 
supervisor leaves, the system is so designed that he carries away 
nothing in his mind in the way of records, that cannot be found 
on file. This is a most valuable attribute because many plants 
have been known to be most sadly crippled when an old and trusted 
superintendent, who carried all the details in his head, for any 
reason left the company. 
As was mentioned previously, the shops have retained 
part of the Taylor System and rejected part. The time studies 
have been absolutely done away with, so have the speed bosses 
and repair bosses . The loss of these latter has not proved to 
be a serious one as far as shop efficiency is concerned. Other 
things have proved to be more of a loss. For instance, there 
is no longer a tool grinding department in the shops. Each man 
prepares the cutting edges of his own lathe or planer tools and, 




This causes a loss on two counts. The first is that 
the man has to stop and take the time to grind his tools and the 
second is that the tools are no longer ground to a standard form 
so that now there are as many shapes of cutting edge as there are 
men to grind them. This lack of uniformity is not particularly 
good shop practice. 
It is perhaps not entirely fair to mention this as a 
defect in the present shop system. The scheme of a separate 
grinding room has been tried out and worked successfully. I t 
was abandoned only when the personnel in the shop became so 
few in numbers that the expense of keeping i t up added too great 
a burden to the overhead. Undoubtedly, if the number of machin-
ists is increased enough to warrant it , the grinding room will be 
restored , 
The same reasoning will apply to the fact that there 
is no separate stock room for bolts and straps for fastening 
and holding down work while it is on the beds of the different 
machine tools. As things are now, considerable time is spent 
by the d ifferent machinists in looking up straps and bolts that 
may be in any one of half a dozen places in the shop. A rack to 
hold these is on hand but as it is out on the rrain floor, access-
ible to all, the articles are not carefully accounted for or re-
turned. 
Until such time that it would pay to have a separate 
store -room with a store-keeper to attend to these art icles , it 
would help matters to have severa l racks distribut ed arouBd t he 
shop. One could be placed near a group of machines that were 
nearly of the same size and kind. In this way bolts and straps 
of the same size could be segregated. It would then be hardly 
worth while for the individual workman to secrete i n his t ool box 
or under his bench the particular straps that he used most fre -
quently. He would be practically assured of finding the size 
he needed, on the raclc at any time. 
However, these are but mere details. When the time 
comes, and condi tions warrant, these and other small inconven-
iences will be correc ted . The big thing, the outstanding f a ct, 
is that the sys t em herein described functions most satisfa ctorily 
when lived up to. Although it is designed primarily for use i n 
a plant much larger than the Arsena l is at present, it possesses 
the advanta ge of being so flexible that it works as well in peace 
times, with the skeleton crew, as it does in war, with the tremen -
dously enlarged personnel. Any seeming cumbersomeness, when used 
with the small group, disappears when used with the large . 
The executives in charge of the various shops are re-
lieved of a tremendous mass of detail. In fact, it is possible 
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for them to be absent on business t rips for several days at a 
time, as they sometimes are, and the work flows smoothly on. 
The planning room assumes the burden of planning, routing and 
scheduling so effectively that it is but se ldom that the execu-
tives need concern themselves about it. Since they are thus re-
lieved of routine matters, their t ime can be devoted to the 
greater p r oblems of general supervision and the determining of 
priorities. 
The individual worker, vrhether he be machinist, pat-
tern maker, blacksmith, or molder, has a not unfriendly atti-
tude toward the sys tem . As a matter of fact, it is doubtful 
if he ever thinks about it. It bears but very :lightly upon 
him. His only contact with the system, as such, is when he 
gets his .1 ob card from the planning room, before star•t ing on a 
piece of work, and when he returns it after the work i s finished. 
Where the card came from, before he gets it, and where it goes 
when he turns it in, is a matter of small concern. His only 
worry is not to lose the card while it is in his possession, not 
because he is particularly solicitous for the welfare of the sys-
tem, but because right well he knows that the boss will h ave con-
siderable to say to him. In fac t, the boss is mos t certain t o 
expound at length_ upon the mental c apacity, the genealogy , and 
the future dwelling place of a man who is unfortunate enough to 
lose his job card! Perhaps tha t is one reason that these cards 
are lost but seldom. 
The present system, as has been mentioned before, is 
an outgrowth of all that has preceded . The best of the past 
methods have been retained. New features have been added. 
Awkward points have been smoothed out. These coupled with the 
fact that the present methods are a culmination of fifteen or 
twenty years' experience lead the present executives to believe 
that there can be no radical improvement. I f the system can be 
made to work even more smoothly than it does, all concerned feel 
tha t it will be because minor refinements will be instituted in 
the particular section involved. On the whole, however, it is 
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